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Why is a missile like a wheelbarrow? 


advantages in the machines you buy 


| I might seem stranyve that one of 
the simplest means of transport 

tation and one still in the future 
should have anything in common. 
But they do. Both have rotating 
parts. And both have Timken 

tapered roller bearings. 

Wherever any parts rotate in your 
equipment, on road mac hinery, 
cranes and machine tools, you'll 
find Timken tapered roller bear- 
ings. They practically eliminate fric- 
tion—easing the path of motion, 
whether it be moving a third of a 
vard of mortar or a space satellite 
into orbit 


limken bearings are made to 


MARK 


various degrees of precision—more 
than ample precision for use in or- 
dinary machines, jewel accurate for 
specialized, fine machinery. Their 
tapered design means they take loads 
from all directions—eliminate the 
need for bulky thrust devices. And 
full-line contact between rollers and 
races give Timken bearings extra 
load-carrying capacity 

Because Timken bearings are pre- 
cision made (we even make our own 
steel to make sure we start with the 
best) they give long life with mini- 
mum maintenance. They keep pro- 
duction up and costs down 


Mak« 


sure you get all these 


or build. Specify Timken tapered 
roller bearings. The Timken Rollet 
Bearing Company, Canton 6, Ohio 
Canadian plant: St. Thomas, Ont 


Cable: “TIMROSCO”’ 


TI M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 





Thirty-nine 
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wor, 
data handling 


equipment for 


missile maintenance... 


Magnacard 


LARGE CAPACITY FILES 
RAPID RANDOM ACCESS 
EFFICIENT ROUTINE PROCESSING 


A system with complete files, complete data and complete 


processing . ..to handle all operations. 





It's a proven fact . . . that of the total work necessary to put a 
missile into the air, a staggering 90% is primarily logistical 
and involves the control of many individual maintenance 
parts. This figure becomes compounded as the number of 
inactive, but ready-to-fire missiles increases ...and keeping 
track of their individual needs becomes a herculean task. 

It is clear that an efficient system of organizing, filing and 
searching great masses of data at high speeds, and at realistic 
costs is necessary. The Magnavox Company answers the 


need for “discrete” unit data record handling with Magnacard. 





You are invited to investigate and make 
use of these new techniques . write 
today for complete illustrated brochure. 


COMMUNICATIONS RADAR DATA HANDLING ¢ MISSILES 


— 


THE MAGNAVOX COMPANY ~ Dept. 13 + FORT WAYNE, INDIANA 
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At Ansco, America’s prime contractors can 
of technological talent to he lp solve precision 
quickly and easily 

Ansco has been manufacturing precisio 
specialized jobs in the mechanical-optical | 
research and de velopment facilities to plac 
needing specialized talent 

Ansco won an Army-Navy E for efhi 
instruments, sext ints, precisio 

the last war 

Why not consult Ansco « 

ol help whether 

our own specil 


YOU may vet the 


Ansco’s veri are 


Precision assemblies 


MAIL TODAY 


P= = = —_—_—  _— i 


Ansco Federal Sales Dept. (E64) 
Charles Street, Binghamton, N. Y 


Please send me your new brochure, “Ansco Contract Manufacturing 
Service,"’ at no obligation 


Nome 





Title 





Company 





Ansco 


Binghamton, N. Y. A Div.of General Aniline & Film ¢ Address 





City Zone___ __.... State 
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BURROUGHS ELECTRONIC DATA PROCESSING EQUIPMENT 
STANDS WATCH FOR OUR CONTINENTAL AIR DEFENSE. 


Problems of the awesome speeds and scope that confront our 
military defense systems can only be solved by the quick and 
uncanny accuracies of electronic computation, such as is found 
in our Semi-Automatic Ground Environment—SAGE, which is 
now becoming operational! As a result Burroughs radar data 











SAGE SETS 
AN ELECTRONIC 
‘BEAR TRAP" 


processing equipment fills important posts all along our peripheral 
continental approaches. 


This major U. S. Air Force contract is one example of the 
widespread confidence in Burroughs Corporation's 70-year back- 
ground of reliability and capability. It demonstrates Burroughs’ 
new breadth in the development of electronic equipment and its 
continuing competence from research to final installation. 


Burroughs Corporation 


“NEW DIMENSIONS / in electronics and data processing syste ns” 
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Missile Ground Support | MOBILI TY} 
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WE DESIGN WITH nemesis IN MIND 


For example the FMC-designed M59 Armored Personnel 
Carrier was produced as a multi-purpose vehicle using 
many standard Army Ordnance components. This vehicle, 
designed in 1951, is still being produced for the Army. FMC 
is now developing a whole new family of military vehicles 
with a brand new concept. Substantial cost savings are an- 
ticipated based on standardization of many components. 

The ability to design, engineer and produce mobile equip- 
ment based on standards already worked out can be applied 
to missile ground support equipment, providing lower costs 
for your program. Perhaps we already have a solution to 
your missile ground support equipment problem. Consult 
with FMC at the initial stage of project planning. Write 
today for more information. 


Creative Engineers: Find stimulating 
challenge at FMC’s Ordnance Division 


Putting Ideas 


f//} FOOD MACHINERY AND CHEMICAL CORPORATION 
Ordnance Division 


FOOD MACHINERY MA : , , 
AND CHEMICAL , © 8g 


pacts 1105 COLEMAN AVENUE, SAN JOSE, CALIF. 
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THE MAN 
FROM 
JACK & 
HEINTZ 


in the tield of missiles and their support 


You can measure the size of his potential contribution to you by 
reviewing the achievements of J&H research, development and 
manufacturing in 19 years of service to aeronautics. 

If your need lies in the following, or related, areas, 15 minutes 
with this man could save you 15 months 

GROUND SUPPORT: development and production of portable 
and stationary handling and check-out systems 

MISSILES: development and production of electric, hydraulic 
and mechanical systems for power generation, conversion, actua- 
tion and control 

Call the Man from Jack & Heintz! They did on the Bomarc 


l ide significant contributions 


ana 


Jack & Heintz, Inc., 17633 Broadway, Clevelar 


Back & Heinz. Emc. 


SYSTEMS FOR GROUND SUPPORT, MISSILES, AIRCRAFT 


ORDNANCE 








SETTING THE STAGE FOR 
RELIABILITY IN OUTER SPACE 


How National Northern assures 
dependability in high altitude performance 
of ignition devices, pyrotechnics, 

and explosive components. 


NATIONAL NORTHERN Divisior 


ID toi Potash d Chemical cl pein 


West Ha 


National 
f ¥ 
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Heavy Water Leased 


| { Kner Com 
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CLEVELITE™ PHENOLIC 


LAMINATED TUB IN NG 


Has the electrical and mechanical ad- 
vantages your product requires whether 
cores, collars, spacers, bushings, insula- 
tors or some other application. 


Clevelite is available in a range of seven 
grades and is produced in diameters, 
wall thicknesses and lengths to your 


specifications. 


Non-tracking and insulation resistance * 

are particularly outstanding. This tub- | a aearentea ae 
ing also is unaffected by oils and sol- | cent! ns for 
vents... may be easily punched, ma- 

chined or sawed. 


. * * 


Write for the latest Clevelite brochure mentioning, if convenient, your 
uses for the tubing. Samples will be sent on request. 


Why pay more? For quality products ...call CLEVELAND! 


Reg. U. S. Pat. Off 








PLANTS & THE SALES 


(a EL CONTAINER =.) 


Oerro WASHINGTON, D 
ROCHESTER, N.Y 


aocegintd 6201 BARBERTON AVE. + CLEVELAND 2,OHIQ “**! NanrroRD, 


10% ANGELES 


CHICAGO 


ALL-FIBRE CANS + COMBINATION METAL AND PAPER CANS 
ABRASIVE 


* SPIRALLY WOUND TUBES AND RES FOR A PURPOSES. 

. JAMESBURG, N J : D Ue D CORES Mt - : DIVISION 
. ar 

\\ JOGDENSBURG, NY CLEVELAND CONTAINER CANADA, LTD eeeiensn 
Plants end Seles Offices: TORONTO AND PRESCOTT, ONT. Seles Office: MONTREAL 


PLYMOUTH. Wis 
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STRUCTURES 


CONTROL SYSTEMS 


GROUND-SUPPORT 
EQUIPMENT 


eee Roan | | AT THE TAPCO GROUP... 
ele the Uni Fully- integrated facilities for design, 


development, and production of components, 
assemblies, sub-systems, and systems... 


TAPCO GROUP 


consisting of Accessories Jet, Electronics, Pheumatics and West Coast Divisions 


& 
Thompson Products, fac.” cveverano v7. ome 


»»-GET DETAILS ON NEXT PAGE 
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TAPCO INTEGRATED FACILITIES 


provide electronic, mechanical and 


pneumatic control and actuation for any job 


All types of controls, in every degree of complexity, can be developed and 
produced by the Tapco Group. These include: electronic, pneumo-mechani- 


cal, hydro-mechanical, and electro-magnetic types, or combinations of these. 


Functions for which units have been made by Tapco include radar homing, 


radio-control, autopilot, telemetering, sensing, and many others 


Development and research on control systems originate on the giant 
analog computer installed at Tapco. The capabilities of this computer and 
its experienced staff of development technicians are augmented by extensive 
Ramo-Wooldridge facilities. 

Close liaison between the various units in the Tapco Group assures maxi- 
mum cooperation on projects which involve a mixing of electronic, pneumatic, 
hydraulic, and mechanical mechanisms to make a unified complex control 
system for any. purpose. 

Your control requirements will receive prompt, complete, and experienced 
attention at the Tapco Group. Designs will reflect the latest knowledge of 


the art... production will be to the closest standards of quality control. 


Designed for ground check 
out of internal guidance 
gyros on an intercontinental 
missile, this Tapco servo 
controlled missile Ground Test 


Unit weighs only 650 Ibs. 








Speed control with accuracy of 1 p 


per 100,000 is attained by this T 


fel: 


rt 


crystal reference precision electr 


control, using solid-state mponent 


shatt as o 
the strenatl 


faste ning or welding 


Tapco-designed controls are used on auxiliary power units for 


This Tapco-designed and volume-produced 60 kva air turbine alter 
the precise metering of hydraulic and electrical energy 


nator drive includes a Tapco control system which holds 400 cycle 
current generation to +.25% in parallel or isolated operation 


TAPCO GROUP A 


Consisting of Accessories, Jet, Electronics, Pneumatics and West Coast Divisi 


Thompson Products, /nc. 
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SIMMOND 


Fuel injection Systems 
in Full Production 
for Gasoline Engines 


After several years of rigorous tests under ex- 
treme conditions of weather and environment, 
the Simmonds SU Fuel Injection System has 
been put into full production for U. S. Ordnance 
engines 

Ihe System is being adapted to engines in all 
horsepower ranges for use in passenger cars, 
trucks, buses, marine and farm equipment, earth 
and snow moving equipment. 

The Simmonds SU Fuel Injection System is a 
multiple point, low-pressure, timed speed-density 
injection system offering these definite advan- 
tages: it overcomes major icing problems; it im- 
proves cold starts; it eliminates the need of hot- 
spots and pre-heaters with a resulting increase in 
power output; it compensates for variations in 
barometric pressure, altitude and intake air tem- 
perature. The System also provides improved 
fuel distribution resulting in better cylinder head 
cooling — its operation is unaffected by engine 
attitude. 

Detailed information on SU Fuel Injection 
Systems is now available. Write on your com- 
pany letterhead for literature. 


iy mmmonds acrocessorics, inc. 


General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan * Dayton, Ohio * Washington, D.C. * Dallas, Texas 
Wichita, Kansas * Glendale, California * Seattle, Washington * Sole Canadian Licensee: 
Simmonds Aerocessories of Canada Limited, Hamilton, Ontario 
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why SUNDSTRAND TURBO is synonymous 
with SECONDARY POWER... 


ON THE PAD 




















3 vital functions 


The ATLAS count-down ends—Sundstrand 
Turbo precision products go into action 
INSIDE THE MISSILE —the hot-gas accessory power 
unit, built by Sundstrand Turbo, provides 
hydraulic and electrical power 

ON THE GROUND —Sundstrand Turbo provides 
integrated ground support equipment, designed 
and built for both R&D and operational phases 
IN PRODUCT SUPPORT —Sundstrand Turbo 
provides vital logistics support, field 
engineering, technical manuals, and training 
for military and contractor personne! 
Sundstrand Turbo experience in creating 
secondary power systems using bi-propellants, 
monopropellants, and solid propellants 
combined with research in nuclear, solar, and 
atomic power systems—has made the name 
Sundstrand Turbo synonymous with Secondary 
Power. Our engineering representative will 


be pleased to discuss your requirements. 





GROUND SUPPORT 
EQUIPMENT 


FIELD PRODUCT 
ST 


SUNDSTRAND TURBO 


10445 GLENOAKS BOULEVARD, PACOIMA CALIF. « 2480 W 7OTH AVE 
A Division of G3 SUNDSTRAND MACHINE TOOL 
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Now 

on Duty 

with the Navy 
.. Temco’s TT-1 
Primary 

Jet Trainer 


iRelasloladoh\a— 
Need is 

a Rolor- Wa 
Challenge at.. 


AIRCRAFT CORPORATION + DALLAS, TEXAS 


AIRCRAFT 
DALLAS 


Now on duty with the Navy, Temco’s TT-1 Pinto is an advance-guard 
aircraft... first to introduce the concept of an all-jet syllabus for 
aviation training. And already, while still under evaluation, the Pinto 
is growing . . stepping up greatly in power, agility and safety. 


Designed from the very beginning for growth through simple modifica- 
tion, the production Pinto will be equipped with a Continental J69-T-25 
engine in place of its J69-T-2. This engine changeover will be accom- 
plished without noticeable change in outward appearance, without 
Significant internal changes. Further modifications will extend the 
Pinto's ability to carry more equipment. . let it grow with the man.. 
make it capable of performing almost the entire primary/basic 
syllabus at considerably less than half the cost of any other jet trainer 
available or under development. 


This sleek, speedy jet trainer was designed, developed and produced 
entirely by Temco. And while it is a prime example of the unusual 
talents and capabilities Temco possesses, it is just one phase of 
Temco’s widely diversified work. Other phases are research and 
development in the field of advanced weapon systems. . new develop- 
ments and fabrication techniques in stainless steel, titanium and 
other high temperature materials. All part of Temco’s continued 
pioneering of the ‘‘total package’’ concept of design, tooling and pro- 
duction of aircraft and missiles . . of its complete weapons systems 
management capabilities. 
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A MANAGEMENT GEARED FOR ACTION 


Keeping pace with the demands of this high-speed era are the wee 


ing managerial advances within the Military Product ) t fiBM 
The result is a dynamic organization geared for act 1 ors é 

for decision. The project officer of the military wil w fir his 
Opposite number at |BM—equally dedicated to the elerated de- 
velopment of the versatile equipment ) vital t ational security, 
These men are entrusted wit! ymplete operat resi bility 
for a project witt full authority to cut across functiona nes wheneve 


itis necessary to expedite the results demanded by the special needs 
of the services. |BM has always responded at once to defense require 
ments. These most recent actions offer more evidence of the emine 

qualifications of the IBM Military Products Division for serving the 


‘ {the n ' 


data processing and computer requiremer ) e lary 


MILITARY PRODUCTS DIVISION 
® 


International Business Machine poration 590 Ma n Avenue New Yor vew 
Complete facilities for: Research + Development + Re lability Engineering » Manufacturing + Product Support 








There's practically no limit 
to the things Bundy can mass-fabricate 





...and we do it with Bundyweld, the stronger, 
safer steel tubing that’s made for easy bending 


shape—each to its 


panes Bundye technicians turn out many a strange 
exact tolerances. At Bundy, you get precision in mass-fabrication, 


Bundy specifically to cut 





Jigs, fixtures—even machines—are designed by 
customers’ unit costs 


You get Bundyweld: Tubing, too. An exclusive process (right) gives it unique 
g y ls Wiis Bundyweld isthe only Bundyweld is light- 


physical properties. So Bundyweld—master of volatile refrigerants and high tubing double-walled weight, uniformly 
sure brake fluids—has become the safety standard of two major industries. from a single copper- smooth, easily fabri- 
plated stee/ strip, met cated, It’s remarkably 


pres 
Bundy engineers will design your tubing part, or work with you on its allurgically bonded resistant to vibration 
: : ‘ through 360° of wall fatigue; has unusually 
you can count on careful pack 
contact for amazing  highburstingstrength. 


development. When we fabricate your parts, 5 


aging, on-time delivery. Bring your tubing problemto Bundy. Contact ustoday! Sizes up to %” O.D. 


strength, versatility 


There's no real substitute for Bundyweld Tubing 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 
ANCI SERMAN AND ITALY 
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TUBING. AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FI 
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New methods in forming 
rocket motor body shell 


Welding facilities assure 
strong. uniform weids 


Xray-inspection before annealing 








National Electric’s Contribution to 
The Rocket and Missile Program 


ENGINEERING... A staff of engineering specialists 


with extensive backgrounds in physics, mathematics, 
stress analysis, metallurgy, thermodynamics, 
hydraulics, electronics and structural, mechanical 
and electrical design. Their efforts have resulted 

in mass production methods and techniques 

for the fabrication of rocket bodies and components 
faster, more economically and to closer 

tolerances than ever before achieved. 


RESEARCH AND DEVELOPMENT... since 1949 


National Electric has been executing classified 
research and development contracts for the 
government. The results ... an enviable record of 
pioneering achievements in the production of 
rockets and guided missiles . . . from the first Jato 
motor bodies to the famous Nike Hercules. 


MASS PRODUCTION... Mass production has been 


achieved through continuing technical advancements 
and modern techniques. Currently extensive 
research and development projects are being con 
ducted on several highly critical and important 
rocket motor bodies including mass production 
on the Nike Hercules. 
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A NATIONAL ELECTRIC FIRST 


Write for your free copy of our Rocket and 
Guided Missile booklet. Our experience can be an 









added asset to your experience. 


Advanced 


throug rocke a 


e.ecTaic PROOUCT 





ROCKET AND GUIDED MISSILE DIVISION 


‘National Electric Products Corporation 


TWO GATEWAY CENTER - PITTSBURGH 22, PA. 

















MORE ALCOA IMAGINEERING FOR DEFENSE... 


New Alcoa precision casting techniques are producing high-speed alumi- 
num impellers at a fraction of their former cost. Eliminating many 
expensive machining operations, the Alcoa methods save as much as 
90 per cent on many complicated aircraft, diesel truck and marine 
impellers 

Alcoa impeller castings meet every requirement for balance and 
surface finish. Cast with Alcoa premium-strength C355-T61 aluminum 
alloy and guaranteed in the casting,* they spin safely at tip speeds up to 


2,500 fps (60,000 rpm for a 9'»-in. dia. part). The castings are smooth, 


with a surface finish 125 microinch maximum guaranteed. The balanced, 
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curving blades, often tapering to a delicate 
+ .005-in. to .010-in. tolerance. 

Further information on Alcoa’s money 
techniques is available to military designers, 
at local Alcoa sales offices or from Aluminun 
Alcoa Building, Pittsburgh 19, Pa. 

: . ALCOA e) 

*Alcoa guarantees cast impellers of aluminum all hich n t] ALUMINUM 
specific ns: tensile strength—44,000 


elongation—no more than 3 per cent. 
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No matter what you make... 
look to these two eeneral purpose steels 
to standardize. simplify, and save money! 


1340 THROUGILIARDENING 1620 CARBURIZING 
«lium carbon steels in its 


ductility. tough 


1340 stands alone among me 1620 is a carburizing type that has consistently 
teel for a wide variety of ecar- 


ability to prov ice masimum strength proved itself the ideal s 


burized parts. 1620 is easy to carburize and has a 


of medium to 
minimum tendency toward distortion in heat treatment. 


ness and resistance to fatigue in parts 


heavy cross section. 
t} l hy man Steel Service Centers fr 


— 

— STEEL wany t to Get... Both these steels are carries 
vist re iv to liver on i next door basis, For a list of names 

AT Sit an " sdidre es of Steel Service Centers that carry AIST 1340 and 4620. write us 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Street 





New York 5. N 
TRADE MARK 








WAREHOUSE Assn | 
iecieinesinnems ine 
ORDNANCE 


362 





Anti-Submarine Weapon System “RAT” 


The Navy RAT anti-submarine weapon 
system aims and launches missiles that 
seek out and destroy enemy submarines. 
Librascope designed the fire control sys- 
tem for RAT and assisted the navy in 
ship-board system integration. The RAT 
fire contro! receives information from 
target locators and automatically aims 
and sets RAT for a “‘kill’’. Its computers 
détermine the ideal position for a missile 
to intercept the target. When the missile 
is launched, it travels through the air 
and,entersthe water where it attacks 
the target for “*kill’’, psc 
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...a new anti-submarine weapon... 
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Missiles on the move need 


maximum mobility! 


Mult ple-u heeled rubber-tired veh cles, 
whether 6x 6's or 8x8s, 


are built to 
provide maximum mobility under all con 
ditions. Versatile and dependable ca 
pable of fast highway speeds, as well as 
high maneuverability over rugged ter 


rain they offer the advantages of all 


wheel traction, low floatation pressures 
proven cargo stability, and greater load 
capacity in relation to vehicle weight 
Most of these vehicles can be made of 
standard driving components, and parts 
for these components are now available 
through the world-wide military supply 
system. They can be assembled in any 


combination to make driving units for 


or eight-wheel vehicles. 
years, Timken-Detroit 


four-, six-, 

For nearly 50 
Axles and Transfer Cases have been a 
major component for military vehicles. 
Now, with the addition of Hydra-Drives 
Torque Converters and Power Shift 
Transmissions, Rockwell-Standard can 
supply complete power transmission as- 
semblies—everything between the engine 
and wheels. 

If you are a designer or builder of mili- 
tary vehicles, Rockwell-Standard engl- 
neering experience and manufacturing 
facilities are at your disposal. Our engi- 
neers will give prompt attention to any 


problem you have in power transmission 


Plants at: Detroit, Michigan 
Oshkosh, W nsin * Kenton and Newark, Ohlo 


New Castle, Pennsylvania 


TIMI.EN 
AKLES 


ROCKWELL-STANDARD CORPORATION 


TRANSMISSION AND AXLE DIVISION 


DETROIT 92. MICHIGAN 


Standard | 


WORLD'S LARGEST MANUFACTURER OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 


Products of ROCKWELL-STANDARD Corporation 


304 


ORDNANCE 








SUNDSTRAND...a primary source for 


constant frequency electrice 
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...for missiles, aircraft 
and ground support equipment 


Evidence of Sundstrand Aviation capabilities for the 
development and production of constant frequency elec- 
trical systems for guided missiles, aircraft, and ground 
support equipment is indicated in the following ex- 
perience record 
¢ First airborne constant speed drive system and controls 
for 400 a-c electrical systems (B-36 in 1946), 
¢ Drives proved by more than 4,000,000 flight operating 
hours. 
Constant frequency electrical systems prime contractor 
for Regulus Il, SAAB J-35, and the F-8l 
Subcontractor on systems and components for nearly all 
first-line U.S. military aircraft. 
Portable field test stands for testing of complete electrical 
power generating systems 
Extensive R&D work in drives, pumps, motors, and high- 
speed gearboxes for operation at temperatures up to 800 
F oil inlet and 1000° ambient. 


For more complete 
information, 


write today. 


SUNDSTRAND 
TTT AVIATION 


Division of Sundstrand Machine Tool Company 
2426 Eleventh Street, Rockford, Mlinois 


District Offices in: Arlington, Texas; Hawthorne, Colifornia; Rex 
dale, Ontario; Rockford, Minos; Seattle, Washington; Stamford 
Connecticut; Washington, D.C 
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A Down-To-Earth Look At 
Today’s Missile Picture 


NOW that operational missiles are becoming a reality and production 
in quantity a fact, it has been necessary to look at the tremendous 
storage, transportation, and ground handling problems from a practical, 
dollar-conscious, down-to-earth point of view. 


Kach day more assignments for the development and manufacture 
of practical, economical handling units are being brought to Fruehauf, 
long known for its expert experience and education in commercial 
transportation areas. And Fruehauf has successfully responded in filling 


the need for the design and manufacture—at lowest possible cost—-of 


dependable, versatile, multi-purpose ground handling units in quantity 

on practically a commercial level. This is the business like approach 
to the missiles picture, but it must be made, and no one is better 
equipped and staffed than Fruehauf to do so. 


Not only in relation to missiles but for many military ground-handling 
needs, Fruehauf research, engineering, and manufacturing knowledge 
is being utilized profitably by the services and other contractors. Here 
are a few of the widely varied projects with which Fruehauf has been 
associated in a development or manufacturing capacity: 


« Ground handling equipment « Vans for testing equipment 
for 17 missile types e Standardized refrigerator vans and 
« Missile launchers other mobile materials containers 
« Guidance shelters for missiles e Formal detail specification 
« Shelters for electronic and drawings in quantity 
radar equipment « Rough terrain trailers 
Specialized tank-trailers for fuels. A total of over 400 different 
Power haul vans types of military vehicles 


FRUEHAUF 


MISSILE PRODUCTS DIVISION 





10942 Harper Avenve, Detroit 32, Mich. © 5137 South Boyle, Los Angeles 58, Calif. 




















You can put 
confidence in 
Fruehauf’s long 
experience and 
extensive facilities in 
meeting any ground 
handling problem 
concerning missiles, 
guidance shelters, 
weapons systems, or 
materials supply. 


Write today for free 
Cc ptes of “Fruehauf 
Is First” ...a series 
of booklets illu strating 
Fruehauf’s missile 
handling experience 
and engineering and 
research facilities. 
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With every Bourns pressure transducer, 
you get a “fingerprint” report, a 100 
profile of each instrument. Dynamic 
calibration, hysteresis error, resolution — 
are plotted for you. The Bourns-designed 
DYNAPAC® (dynamic precision analog 
comparator) records pressure transducer 
performance continuously, measures total 
response in voltage ratio, and indicates go- 
no-go on insulation resistance. In other 
W ords, 1) N LPAC plots a technical 
“fingerprint —complete documentary 
proof of the reliability and individual per- 
formance of each pressure transducer. And 
you get the report. 
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BOURNS FINGERPRINTS EACH PRESSURE TRANSDUCER 


DYNAPAC is typical of the manufacturing 
and test equipment used by Bourns to assure 
you-that a// Bourns products exceed the high 
reliability requirements of today’s electronic 
systems. If you would like more technical 
information on DY NAPA 
Instrument Model Summary Brochure, write 
BOURNS LABORATORIES, TNC., P.O. 
Box 2112G, Riverside, California « Or contact 
a Bourns Field Office: 21 Walt Whitman Road, 
Huntington Station, LL, New York « 4515 
Prentice St., Dallas 6, lexas * E-xclusive manu 
PRIMPOT® and TRIMIT®, 


and Pioneers in Potentiometer lransducers 


, Ora COpS of our 


facturers of 


for Position, Pressure and Acceleration. 


! 
BOURNS Laboratories, Inc. 


if 





TUL Mia... couple it... turniton... 
with aM TICKERS, “packaged” unit 


power is instantly available to operate 
your missile-support system 





Fast and easy installation is an impor give component interchangeability, 
tant advantage of these “packaged ervicing ease and quick location. of 
hydraulic power and control system iny malfunction. All components are 
by Vickers. It saves time at the missile individually tested; complete power 
t keeps ‘on-the-spot’ labor units are pretested before shipment 
ges low. That's important! Yet Insure Predictability Vicker 

this fast installation is only one ol the de igns and build ystem which mee 
benefits you get with these factory- the most rigid performance specifica- 
built power pat kage tion including pre dicted ambient 


Save Design Time Since 1932 weather, temperature and other con- 

Vickers has custom designed hydraulic dition : 

power packages. Thus, we know how Reduce Field Inventory — A 

to avoid “fal eS tart a and can de- a pos ible, = cic de igned . 

velop highly efficient units in a hurry —— 7 are commercial 
28 P : : “shell iter nventorie ! ware- 

Eliminate Mismatching Dt 6 ee ee eng ies Besesnan 

power package contain compatible 1OUsE ocK can 1 cept OV eCa ‘ 

’ of component and part interchange- 
balanced component all produce d by ability 
ona ne - : ee brid there ow far advanced is your proj- 
ed fo orce . 

- ect? If it is in the design and de- 
Save Space Units are surpris- yelopment stage, we can immediately 
ingly compact, yet all components are place a team of hydraulic peciall t 
easily accessible. Solid steel drilled jn your plant to work with your en- 
manifolds reduce piping and space. gineers. If it is in the ‘‘breadboard”’ 
( omponent , lines and connection tage, let us give you an alternate pro- 
are kept to an absolute minimum posal. On many applications we have 
Simple Field Adjustment The uggested much improved power unit 
building-block concept is followed to at attractive production-line prices. 


+ 


Write for Bulletin 5303 
“‘Vickers Oil Hydraulics for Missile Systems”’ 


VICKERS INCORPORATED Hydraulic Products 
DIVISION OF SPERRY RAND CORPORATION for Marine 


Marine and Ordnance Department and Ground Defense 
WATERBURY 20, CONNECTICUT Applications 


OISTRICT SALES OFFICES: DETROIT, MICH. + EL SEGUNDO, CALIF. + MEDIA, PA + SEATTLE, WASH. + WASHINGTON, D. C. 
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Seamless 

Steel Cylinders 
store oxygen, hydrogen 

and nitrogen 


The Distribution Transformer Department of the General Electric Com- 
pany, Pittsfield, Massachusetts, is presently using seventy-six 109.5-cu_-f{t.- 
capacity National* Seamless Steel Cylinders to store oxygen, hydrogen and 
nitrogen at 947 psi. Each cylinder is 24-inch O.D. x .500-inch wall. The gases 
are used for testing purposes and for preparing transformers for shipment 

No matter what your gas storage problem, you can count on the strength 
and dependability of USS* National Seamless Steel Cylinders. Each one 
is pierced from solid billets of high-quality steel and subjected to a rigid 
hydrostatic test before leaving the mill. If you have a storage or pressure 
vessel problem, let us solve it for you. Write to National Tube Division, 
United States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa, 
“The world’s largest and most experienced manufacturer of tubular products— 


NATIONAL TUBE” 


National Tube (iss) United States Steel 


Division of 





NEW BENDIX MS-R ENVIRONMENT RESISTING ELECTRICAL CONNECTOR 


5 SCINTILLA DIVISION “te ; 
ATT a SIDNEY, NEW YORK ondi’ 
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FULL RANGE 
of 8 MODELS 
AVAILABLE 


SERIES 1 


G-rating: 1} to 150 
Test radius: 18°’ to 46°’ 
Specimen: 30-100 Ibs 


series 10 


G-rating: 1 to 150 


Test radius: 96'' to 240°’ 


Specimen; 300-600 Ibs 


series 20 


G-rating: 1 to 100 


Test radius: 264'' to 420°’ 


Specimen; 2000 - 8000 Ibs 








ACCELERATION TEST MACHINES 


a Series 1 


Model RCT-1 


“ 4 


he 


FOR FAST, ACCURATE TESTING — as required by 
MIL-E-5272A. 

Rucker Centrifuge Acceleration Test 
Machines in a full range of sizes are precision- 
engineered for accurate pre-testing of com- 
ponents, instruments and assemblies em- 
ployed in aircraft, missiles and rockets under 
simulated operational acceleration loadings 
in the 1 to 150 G-range. They are ideally 
suited both for exacting laboratory testing 
and mass production-line testing procedures, 


ie 


Write for full details, today. 
State your range of requirements. 7 


ass 


The Rucker Company, 4709 San Pablo Avenue, Oakland, California 











¢ HI-PRESSURE GAS BOOSTERS 






Stationary or portable high pressure 














gas boosters for compressing helium 
or nitrogen up to 6000 - 10,000 p.s.i. 
for missile development and produc- 
tion testing or flight line checkout. 


e TEST BENCHES 


~- 


Standard or custom designed sta- 






tionary or portable test benches for 
precision testing of all types of hy- 
draulic or pneumatic components 


and systems. 





% Series 20 Model RCT-21 





View of 22’ radius arm and power- 
head installed in test pit. This large 
Series 20 unit is designed for testing 
4,000 Ib. specimen at 100 G-rating 
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New amplifier 


battles ‘noise’ 


The tremendous possibilities of semicon 
trated by a recent development from Bel 
development hve 
conducting 
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BB BELL TELEPHONE LABORATORIES 
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MISSILES IN RED SQUARE SHOW ... 


Why we must be businesslike 
about Research and Development 


To insure its security, the United States 
must continue to match—or exceed— 
Soviet technological progress. As Gen- 
eral Electric sees it, we can do this only 
by continuing to re-examine and re- 
vitalize the way we develop defense 
products. 


In 1958, the United States will spend 
$5.6 billion on military 
(R&D). 


afford to possess 


an estimated 
Research and 


The reason: we cannot 


Development 


defense equipment that will be “second 


best 


dynam nation should be 
out-planning, out-inventing 
totalitarian nations 


Our free 
rt ipable of 


and out-producing 


Yet, large 
are not doing as well as we might in the 
R&D field. In many 
capitalizing on the inherent strengths of 
system. 


despite appropriations, we 


cases, we are not 
our successful, free-enterprise 
To keep pace, we must re-examine out 
R&D attitudes and methods. 


@ R&D funding should be continuous .. . 
not ‘“‘stop-and-go."’ Now funded on a 
year-to-year basis, R&D programs are 
often drastically influenced by short- 
term political considerations. As a re- 
sult R&D hesitant to 
divert more and 
facilities to defense projects. 


‘ 


contractors are 


scientihc manpower! 


@ R&D responsibility must be pinpointed 


Today, responsibility is often scattered 


a sy 


SOVFOTO 


among government and 
organizations. Fixing project 
bility on individual prime contractors 
could mean progress—at 
cost. 

@incentives must generate confidence 
among contractors. The current incentive 
level on defense production contracts 
fails to stimulate private investment in 
military R&D makes it 
for the government to fund most R&D 
projects. 

America’s military-industrial 
now working to these 
problems. But their complete solution 
will be possible only if the need for a 
R&D effort is re¢ 
U.S. citizens. 695-28 


many private 


responsli- 


faster less 


necessary 


team 1S 


solve critical 


revitalized ognized— 


and supported——by 


GENERAL @@ ELECTRIC 








C. W. LAPIERRE 

Vice President and Group Exe i 

Electronic, Atomic and Defense Systems Gr uf 
“If we wish to face the future confidently waisal; if 


, , simplify rev 
“We must not handicap I i 


grave doubts and 


ind elimina 


brake 


gi 
ability of free men in a free econ 
out-plan, out-invent, and out-produce 
trolled ec mommy. 


“If we can continue to s 
and our system to criti 


RESEARCH FOR MISSILES. Thor nose RESEARCH IN RADAR. New RESEARCH IN PROPULSION. M 
finding +r ] ] lever i} ‘ ‘ 


cone being readied for test flight at Cape finding r dev ped 1E] G-E ]791 fe 


Canaveral is lramatic exam 
Te t G.E.’s M 
Space Vehicle Dept Philade 
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This put =) t message also appears in current issues of NEWSWEEK and FORTUNE; 
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duct couplings / duct supports 


Couplings provide metal-to-metal seal, fast 
disconnects, for high pressure, high temper- 
ature air ducts. Standard diameters |” to7”, 
specials to 36”. Separate or integral duct 


supports. Many materials. 





pneumatic controls 


Multi-function weight-saving air valves and 
regulators manufactured to missile toler- 
ances. Adequate staff for fast design and 


production changes. 





Platular* heat exchangers 


Combine efficiency of plates with strength 
of tubes into new economical modular de- 
sign. Can fit into cramped, odd-shaped 
spaces in missiles and high performance 
aircraft for great variety of applications. 


*7rademark of Surface Combustion Corporation, 





ground support liquid heaters 


Standard units for vehicle, space, and fuel 
transfer applications, Available in capaci- 
ties from 90,000 to 1,000,000 Btu/hour and 
can be combined easily for greater output. 
Now in service in a wide range of ground 


support equipment. 











Janitrol development and test facilities pro- Contact your Janitrol representatives when 
vide proof in advance of reliable perform- you need components or systems for heat 
ance in service, transfer or air control. Janitrol Aircraft 


Division, Surface Combustion ¢ orporation, 
( olun lous 4 Ohio 


AINIT FOL 
= — 
pneumatic controls « duct couplings & supports + heat exchangers 
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MISSILE SYSTEM CAPABILITIES 
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missile experience... 





ludes sy ’ bsy 
' comp ve fs na 
untry's gvanced ’ 5 
Ford Instrument Co. is currently e1 


gaged in research, development, and 
production on a wide variety of mi 
sile projects. Notable among these ars 
the complete inertial guidance and 
control systems for the Army RED 
STONE and JUPITER missiles; many 
such components for the satellite 
launching JUPITER C; launching and 
control order computers forthe Na 
TERRIER and TARTAR missile An 
Force missile projects, including 
gimbal inertia! tem; and 
variety of ground support and pi 
tion test equipment 

loday, Ford Instrument has the 


perience, facilities, and capabiliti 
enable it to undertak: complex n 
contracts tT ever type tron ‘ 
ponent o1 D tem to col 
weapons ten And 1) 
of Sperry Rand Corporation, | 
trument owl VeUpPoOl 


backed up by the resoures 
and diversified org 

plete techni na ! 
sibility 














More than four decades of military systems 
engineering insure operational equipment... 
whether systems, subsystems or components 


'@ 
cl FORD INSTRUMENT 


\ unique combination of electronic, electrical and 
mechanical skills, devoted since 1915 almost 
exclusively to furtherance of military science, is the 
basic strength of Ford Instrument Co. Almost 

all of Ford Instrument’s existence has been devoted 
to research, development and production of highly 
complex equipment, with laboratory precision 

and accuracy, yet able to withstand the rigors of 


military environments. 


The proven reliability and extreme accuracy of the 
REDSTONE and JUPITER missiles, which employ 
guidance and control systems built by Ford 
Instrument —as well as the record of the JUPITER ¢ 
indicate clearly the company’s capabilities in the 


area of guidance and control. 


Another recent example of this type of work is Ford 
Instrument’s design and manufacture of intricate 
warhead safety, fuzing and arming devices capable 
of withstanding the roughest environments. Few 
manufacturers are willing or able to undertake 
projects such as this and to carry them to completion. 
Ford Instrument has earned the reputation— which 
we are proud to acknow ledge of being able to do 
the “toughest jobs” in missile development 

and manufacture. 


Contracting agencies or industries, with requisite 
security clearance and “need to know,” are invited 
to examine further Ford Instrument abilities in 
difficult phases of missile research, development and 
production ... whether for complete systems or 


specialized subsystems and components. 


Warhead devices for missiles and other modern weapons. 
This precision warhead device (inset) made by Ford Instru- 
ment, successfully withstood atmospheric re-entry in the 
nose-cone of an Army JUPITER missile, shown here shortly 
after recovery from ocean. 


Stable platforms. Technicians here are performing test oper- 
ations on a stabie platform for the U. S. Army JUPITER 
Missile; these platforms are in quantity production at Ford 
Instrument. 
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Launching and control order computers for TARTAR Missiles. Electronic and electromechanica! 
portions of this all-transistorized modular computer are shown at left and right. 
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Actuators for jet vanes, air control-surfaces. Missile-borne inverter. Vital missile component Missile-borne computers. Ford Instrument 
This rotary actuator is driven by 1 hp d-c servo gets rigorous, precision performance checkout computer experience covers every phase of 
motor (shown in foreground with cable at- at console. All of the missile products delivered ballistic missile guidance and control. Typical 
tached). Both motor and actuator are made by by Ford Instrument undergo full and complete is this control computer, shown during test 
Ford instrument. testing procedures. for U. S. Army JUPITER. 
. 
current missile projects and L f 
SYSTEMS * Test panels for 
* Inertial guidance and control systems computers and 
and related ground support equipment Stable platforms 
* No-gimbal pure integration inertial * Shipboard dynamic testers 
system * Monitor panels for guidance 
* Launching and control order computers stable platforms, alignment 
* Command guidance systems and laying 
(for both missile and drone * Test fixtures for a wide 
applications) variety of components 
Specialized gyros and accelerometers. Ford * Trajectory data system * Combined sensor displays 
Instrument pioneered in the quantity produc- * Missile velocity indicating system for 
tion of air-bearing gyroscopes and accelerom- test range applications PRODUCTION TEST EQUIPMENT 
—_ ene caine undergoes final * Target locating system Syste ponent test « 
est in special Ford-bui 5 
Roat eqpapmont * Radar target prediction and nclud 
interpretation systems * opecia test 
e Ou tity f | tect 
SUBSYSTEMS (Missile-Borne) ' ie pee 
* Safety, fuzing and arming devices ‘ 
* Stable platforms : 
wa SPECIALIZED COMPONENTS 
* Computers (control computers ' 
* Gyroscopes 
dz > ars 
eit egy ie ) * Accelerometers 
* Programming devices 
t : * Actuators 
* Inverter-regulators 
* Mechanical integrators 
* Transmitters 
* Transistorized amplifiers 
GROUND SUPPORT EQUIPMENT * Relay packages 
Maintenance area, launch site and * Computer modules, both analog and 
monitoring equipment, including digital, for a variety of missile 
* Impact prediction computer problems 
* Aiming correction computer * Timing devices 
* Pre-launch computers * Shipping and storage containers 





Ground support equipment. Here pre-launch 

. computer undergoes final adjustment. Modular 
techniques enabled this unit to be produced 
and delivered in less than 6 months. 





Drafting. One of Ford instrument's many drafting departments, where Technicians perform final checks on stable platforms 
topflight design draftsmen and technicians support research and de- for U. S. Army REDSTONE Missile in ultra-clean 
velopment and also produce production drawings. assembly area. 


= FORD INSTRUMENT 


Extensive production and 
laboratory equipment 
\ implement engineering skill 
\ Ford Instrument physical 


facilities make it one of the largest 
high-precision shops in the United 
States, fully equipped to handle 
every phase of development and 


: production of complex missile 

. a gilt systems. Initial studies, research, 

> development, design, prototype 

"> construction and testing, final 
quantity production and quality 
control are expedited and 
facilitated by the most modern and 
highly developed equipment 
available for precision work. 


Contracting agencies and 
industries possessing requisite 
security clearance are invited 
to make an on-the-spot 
inspection of Ford Instrument 


facilities. 


Equatorial test stand, built by Ford Instrument for Many hundred standard machine tools, a few of 
which are shown here, are available at Ford Instru- 
ment for missile applications, as well as a wide 
variety of special machine tools. 


its own laboratory facilities, is used for conduct 
ing basic drift error research. This type of unit can 
also be built to contractor order 





Missile-borne tape programmers being Air-bearing gyro accelerometer is tested “Univac” computer is one of the general-purpose high-speed 
assembled. Continuous development in here in Ford designed and built special digital computers at Ford Instrument for engineering com 
this field is under way at Ford. fixture. putations. 











missile facilities 


Typical of Ford Instrument Facilities: 





e More than 30 laboratories for research, develop 
ment and design in electronics, hydraulics, mag 
netics, mechanics and nucleonics, including fully 
equipped, ultra-clean gyro facilities 
Advanced digital computing facilities with high 
speed general purpose computers, including a 
Remington Rand “Univac.” Ford Instrument ome 


sont ela ave aereae “ Sane Fonil : 
scientists also have access to computing facilitic Giant centrifuge in special building at Ford Instrument can 
attain 60G’s. Complete stable platforms—as well as com 
ponents—are tested in this unit 


of the Remington Rand Univae Division 

An engineering shop, as large as many small 
manufacturing concerns, staffed by expert 
machinists and technicians, working under di 

rect engineering supervision. The company also 
has fully staffed and equipped “short run” and 
prototype shops. 

Full production facilities— machine tools, shops, 
finishing and inspection facilities—for large 

scale precision manufacture. 

A series of “clean rooms” for assembly of mis- 
sile components. These rooms are dust-proof, 
temperature and humidity controlled areas with 
full environmental control procedures 


Complete, elaborate environmental and othe 
. ee Vibration testing of missile component. Such tests duplicate 
test facilities inflight environments that components undergo when mis 
siles are fired 


' 
’ 


u i 
A special machine is used to mill irreg- Technician grinds gyro part to a length 
ular internal contours by an “electrical within 20 millionths of an inch—typical 
discharge” method, with extreme di- of tolerances being met in missile work 
mensional accuracy. at Ford Instrument. 


Engineering Shop. This shop makes breadboard models and 
other experimental! products. it has much specialized equip 
ment, e.g., toroidal coil winders, lapping equipment, in addi 
tion to standard machine tools 





Over four decades 
of exacting weapons 


control systems 


FORD INSTRUMENT 
related experience... 


Ford Instrument Co. has been devoted to weapons control since 
its inception, originally pioneering computers and other auto 
matic equipment for direction and control of naval gunfire. 
Today, Ford Instrument develops and produces equipment of 
wide variety for every branch of the armed forces and the 
U. S. Atomic Energy Commission, both directly and as a sub- 
contractor through major manufacturers. The illustrations 
here give a small cross-section of the many hundreds of activi- 
ties (other than missile) under way at Ford Instrument. 

Ford Instrument welcomes inquiries from responsible con- 
tracting agencies in government or industry. Liaison engineers 
are available to discuss specialized requirements or to assist in 
generation of requirements for any service. 


* Nis a 





5) 
Drone control. Battlefield surveillance aircraft 
are remotely controlled by Ford Instrument 


system (radar, transmitting, computing and 
plotting equipment). 


DIVISION OF SPERRY 





Mission control systems. Latest results of op- 
erational research and linear programming 
theory are implemented by Ford Instrument 
techniques. 


RAND CORPORATION 


31-10 Thomson Avenue, Long Island City 1, New York 


Field Liaison Engineering Offices 
DAYTON, OHIO ° HUNTSVILLE, ALA. . LOS ANGELES, CALIF. 


Ford Instrument Co 
29 West 4th St 


Ford Instrument Co 
Redstone Arsenal 
Dayton, Ohio Huntsville 


Ford Instrument Co 
260 South Beverly Dr 
Beverly Hills, Calif 


A CREATIVE TEAM OF SCIENTIFIC, ENGINEERING AND PRODUCTION TALENT 


Navigation computers. Ford instrument devel- 

ops and produces automatic navigation sys- Z 
tems for both U. S. Air Force and U. S. Army 

—for aircraft and surface vehicles. 











Special-purpose computers. Ford Instrument 
computers are in wide use in all branches of 
the armed forces. 





Telemetering and radar systems. A variety of 
projects at Ford Instrument range from “data- 
link” and other high frequency techniques— 
to radar intelligence interpretation and pre- 
diction projects. 
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Rocket and gunfire control. Ford instrument 
has developed and produced a tremendous 
variety of fire contro! equipment for naval and 
land-based guns and rockets, as well as tor- 
pedos and missiles. 
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Nuclear development. Ford Instrument nu- 
clear activities include reactor designs, instru- r; 
mentation, contro! systems (including studies 

of digital techniques in reactor control) and 

highly classified weapons projects. 


AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


\ patriotic, educational, scientific, nonpolitical, and nonprofit- 


making organization of American citizens dedicated to sei- 
entific and industrial preparedness for the common defense 


OFFICERS 
President 
Benjamin W. Chidlaw, Thompson Prox 
\ ice-Presidents 


Harvey C. Knowles, Procter & Gambk 
Sheiheld ( orporation, Dayton, Ohio. and Be 
Robert L. Biggers, Chrysler Motors Cx 


Stanley C. Hope, Ne 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airpla Cx pany, Seattle, Was! 
C,. L. Eksergian, Budd Company, Detroit, Mict 
Chris P. Fox, State National Bank of El Paso, El Paso 
Robert C. Geffs, Clary Corporation, San Gabriel, Ca 
Helge Holst, Arthur D. Little, Inc., Cambridge, Ma 
Daniel J. Martin, Hughes Tool Company, Houst ‘ 
John M. Olin, Olin Mathieson Chemical Corporation, New Yor! 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N 
William J. Rushton, Protective Life Insurance Company, Bur 
John Slezak, Kable Printing Company. Mount Morri 
Charles M. White, Republic Steel Corporat 
Herbert R. White, Eclipse Counterbore C 
Dean Witter, Dean Witter & Cx 


Treasurer 
1). McIntyre, Me 
Counsel 
John Ross Delatield—Delatheld, Marsh a | ‘\ \ N. } 
General Chairman for National Technical Divisions, Sections, and Committees 
Henry N. Marsh, Hercules Powder Cs " \\ ! 1) 
Executiv e \ ice-President 
Leo A odd Wasl tor 1) 


Secretary 


Ferriter \ 


DIRECTORS 


Robert | Thus I irvSI Motors ( or} 
Mich . 
mar N lle su Watch Compan hingt Da 


wration Detroit C,eor 


\W ashi vlolr 
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KEITH GLENNAN 


Director, National Aeronautics and Space {dministration 








America in the Space Ag 


The NASA will have a vital role im future activities m this era 


ind technologn1 il ad 
up mm rapid succes 
nbelievable numbers 
po ol ideas on how 
Several years ago, seri 
i explorations and 
irried on only by 
such as the German 
Redstone Arsenal and 
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Dr. Thomas Keith Glennan 
Administrator of the National 
Aéronautics and Space Admin 
istration, has had a distinguished 
career in business, education 
and research. Born in North 
Dakota, he was graduated in 
electrical engineering from the 
Yale Shetheld School ot Engi- 
neering in 1927 

His first affiliations were with 
the new talking-motion-picture 
industry. He later became as- 
sistant general service superin 
tendent for Electrical Research 
Products, a subsidiary of West- 
ern Electric Company. In 1935 
he joined Paramount Pictures 
Inc in Hollywood, becoming 
studio manager in 1939. He 
served briefly as an executive 
with Vega Airplane Corpora 
tion in 1941, returning to the 
motion-picture industry as stu 
dio manager of Samuel Goldwyn 


Studios 


Dr. Glennan joined the Co 
lumbia University Division of 
War Research in 1942, serving 
through the war, first as admin 
istrator and then as director of 
the | S. Navy's Underwater 
Sound Laboratories at New 
London, Conn. For these sers 
ices he was aw irded the Medal 
for Merit 


At the end of the war he be 
came an executive of Ansco, in 
Binghamton, N. Y. From = this 
position he was called to the 
presidency of Case Institute of 
Fechnologs During his presi 
dency, he also served from Ox 
tober 1950 to October 1952 as a 
member of the Atomic Energy 


(Clommussion 


Dr. Glennan has heen ey 
tremely active n national af 
fairs. He is chairman of the 
board of the Institute for De 
fense Analysis, a member of the 
hoards of the National Science 
Foundation, and the Council on 
Financial Aid to Education ind 
1 member of the General Ad 
visory Committee of the Ak¢ 








Active Air Defense 











It is the task of the men and machines of the North American Av 
Defense Command to be ready every minute of every day to detect, 
identify. intercept, and destroy any attacking aircraft or massil 
Gen. Earle | Partridge, U.S.A.F 
sic probl R o the 
he t ready to rea i Gene P d ve Cor Vv pa o tar towa 
ediste inet an atta n Chief, North Ar eta t ' 
is bn true er eu fir Defense Com he lf ‘ i eve 
/ lir Force I ( ; 
first ita use ol air pe r. But the R Col e qual fo 
prol has ure tre vole ‘ it 1 tial te 
ind t ind 1 i ial 
tinue to grow in direct proportion t ‘ oment and that the first la as the 
the technolo il advan nm al nad itta ould end the war. What we ca the ideal obvi y would be to keey 
nucicar scenes lo or what torce would ri Ovi i ( th ‘ ‘ mstantaneou i . 
Jet bombers, flyin it double the to us alter an attack is of litt terest tion at times. | equally ¢ ‘ 
bomber speeds of World War Il, a We must be ready at this minute—and the fact that having all the force at 
ready have vreatly lowered the time er nute of every day—to counter stantaneot readiness tor mor I 
ivailable for the defense to carry out the first attack. In other words, out short periods possible 
its functions of detection, m:entification laily routine to be prepared to fight 
intercepuion ind destruction And i mayor battle W' have our ts in place and out 
when we move into the imntercont Viewing the situation in its simplest weapo ind crews on hand. So 
nental ballistic missile era, this time terms. two basic resources are necessar\ far, however, our technology has not cd 
will be slashed to second: » order to attain this preparednes eloped equipment that will not wea 
The North American Air Detens nen and machines. New and more et out or break down. New tubes and 
Command (NORAD) system in exist ficient Weapons are constantly bein other parts have to be put into the ele 
ence today has been built over a period ind will continue to be developed. The tronic components of our aircraft anc 
of ten years and at a cost of many bil personnel problem, however, ts one that missile I} engines im our inter 
lions of dollars. An integrated, Cana ilways with us and one that NORAD ceptors have to be repaired or repla 
dian-United States command, NORAD hares with other commands in all the By the same token, all the crews 
comprises the forces of the Royal Ca ervic not remain at battle stations constat 
nadian Air Force and the U.S. Army Llow ' ‘ keep high 1 over They must have time to be with the 
Navy, and Air Force rate the skilled techs held families, time for rest and recreaty 
om devrading the hig! ‘ ea ( i rT t ( 
| | pread across the North Amer ential to air detense? Currently Ing as prepar possible withi 
can continent from the edge of th t leter ystem | only twenty m and equy nt limitation \\ 
polar wecay to the Mexican Border and five | ent of the supervisor .<rson keep a er of es al 
from east t t far beyond the ed 1 1 have ent ercept ht edia 
of the cont The headquart \ t under « 
Colorado Spr is the hub and ner her { k er status of a 
iter i over tl i ny ( ‘ 
Our eflorts in NORAD are governed ipprentice wuld be | tina threat « it ind tra 
by the knowledge that an attack could vi ila 1 organizaty ince, a ers requirement 
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Thi eal tak i lated risk 
that enemy bombers wil not appear 


uddenly over i target, but that we wi 


] 
yet at icast a short Varnin Dur 
this warn time we i Dring ou 
entire force up to a state ol medtat 


readiness 





Qur tactical unit work something _— 
like the city firemen. Part of the force 
1s ready at an instant to rush to a blaze 
The rest can be illed out on = short , 
notice if needed. To illustrate, cur 
rently at most interceptor bases we 
keep some aircrait on S-minute re idi 
ness, more on a t-hour status, and the 
rest ready to go within 3 hours. Ap 
proximately a fourth of the Army Au 2 es os hae 
Detense Ce ind miussile unit ire : 


ready to fir within hitteen minutes, a 










other fourtl in be ready within a 
halt hour, the balance within three 
hours 
Svmbolic of ground-air teamwork, Ch-100 interceptors fy over domes of a 
lo meet thes laily alert require North American Air Defense radar installation along the Pine Tree Line 
ments, we have | i procedures in 
Clana i \ 1) | { 
1CLLItt Pi the interceptor force, tl 
" ' | , Wart |B) mad | " ( 
t lal all ise Will MIrnNilke har il 
’ ; ‘ } 1 | 
( . i i ‘ | 
ind with s i ti ind crew 
. : the ‘ tl t ( I 
quarters oOmMmcewher on the base would 
> — +} , 
hot do Specia ilert hanyvar were : ge ' 
, , trove ort WY\ Ca \ | ( 
built with i each bay las 
' l¢ ito! | if i ! ct | i i { 
enough tor « y one airplane Ounce 
, , ro the Ale a \ 
opening tront ma ict adoors were 
} Ae ind trot Nx oundla is te 
pro ided on ¢ i A 
, \tlant ) l 
Normal ser cine needs were put int 
" \ | 
bi na rie Dr\ ‘ 
the hangar uo with quarter for ‘ 
{ i) tI { { i | i ‘ 
both the maint e and flying crew 
. LI thre Mid i wa | ( i ] i I 
\ loud klaxor i the men to ther 
| 
, ' ed by (a Hal La I if 
planes Other crew ive on the base or ) seis 
: , 1 . th Pine Iree Lar t 2 ] i | tar 
close enough to reach it within their 
assigned alert time . 
‘ Airmen plot sircraft movements at a NORAD radar site, mamtaiming a | 
' ' | ’ ‘A 1 
The Army missile batterie WOrkK 1 hour-a-day vigil against surprise air attack on the North American Continent 
somewhat the same manner Co! il 


— oe 


alert crews man each site around the 


clock \ sire ca ther Ire the 
on-site quarters to batt tatior I he 
remainder ot the rew e near 
within 1 1 to riftec it ol tf 
site W he never yx Die 

lo get the time deat br 
our entire orce ptouw nediat Tel 
ness, we rely in on ¢ r radar ck 
tection system In order to engther 
ul tal interva “ i varnil na 
ittach Wwe na ( 1 the varnil 
line i i ( ! i 
i eoprapl | 
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¢, the informatio! 
i must be co 
! 
It 1 t be tran 
place to place ind 
that will enable 
n , lor 
KC in up-to-dat 
ife of their tua 


( Vir Defense Comm 


data 


i manual system oO 


error, We 


itta ked, to direct 


ist com 


tving toye ther the 


] 


if weapon na 


DEW | 


ind he adqu irter 


the nie 


we have had t 


} 


and transmitting 
peed this up and 


recently 


methods and facilities 


how 


] 
elects 


}] 
Vhi 
kn 


ronment 


ind electront 
er, we will ha 
ont data-proce 
speed up this fun 
is the Semiauto 


(SAGE) 


will combine current ce 
wit the use of higl 


tron | tal computers It 
le to rece ec, proce ind d 
urveillance nformation and 
end guidance mstructions 
ir Veapons Or com 
Work onpunction with 
| bye it ile fire direction 
e Missile Master 
mm ol lircratt must i T¢ 
rapid and unerring identifi 
After a hostile attack 1s believed 
or nemy urcrait ire ci 
ntiticatior le ol a pro 
ISton have heen establ he 
mmediate grounding or di 
i civilian and nontactica 
raft by the Civil Aéronau 
nistration mn the { nited 
1 the Department of Tran 
inada hen ilmost ny 
trating the ( irly Warniny fa 
Known enemy direction if 
red hostile 
il cn \ indoubt dl 
i} } first attack W tha 
I po ible. One minut 
« al ie the next minut 
find irs¢ r to be the ta 


et Oo ready-commiutted \ ur 
itt The air pace ove! the ontinent 
I filled ith the imount ¢ 
riendly air trafhc. The « try 
ti etl trafic as a ! [heretore 
i i matte ol dai routine I t 
Know the dentit ot every aircra 
over or oming int the ont nt 
Currently dentificatior cco! 
p hed irgely throug! i manual sy 
te ri flight 7 i hecking ind matcl 
n Certain critical areas of the conti 


] 


pecn ck It 


tion Zoom 


nated as Air De 


fense Identifi When i pilot 
pial ; to fly into or throug! one of these 
ones, he hi a flight plan showing hi 
lestination, heading, altitude, and time 
When the detection system pl ks him 
up, the track ! checked against the 
flight plan. If they match, illowing 
some tine ind distance tolerance, the 
ittack considered friendly. If not, 
or if there is any doubt, an interceptor 
I scrambled to dentil the pian 
{ il y 
For aircraft entering the country 
om overseas, the dith ties ¢ precise 
ivigation over the oceat ecessitate 
idditional requirement The pilot 1 
issigned a corridor to enter and tollow 
oa navigatona beacon | he n < 
he corridor or st rol t, he 
hallenge 1 to i oct ord or t 
perform a mane Cl n | In 
ealed ¢ el it hi 1 t< | rt 
Lire 
| nm to t 1™ t I ha touche 
wricl upon our operate no! 
il pre irecdine ( Ht}! ( r da \ 
— «3 routin At the first 1 
- » mation t ta ittact 
a ol vould 
yy ( ( ryt i higher 
E ‘ , il ‘ epare ine 
ee For rout 
tellivence ource ited a 1 D1 
ity of an attack, we ght oon antl 
reased-readine tatu | ler t! 
ondit we would place Ol veal 
ons on an advanced state o rt, det 
lOSt trainin itensil iternal security 
WAasure i | hake cad ( oO 
nicatior Ine 
Shi ! ther t more \ 
il ( i ittack or ect 
} , tha Sew he 
oO t lete rea ( or 
1 eT y Stat The 


onditions would place the syster 
i state oO ma nul operatic nal pre 
1redane {) aircralt ind muss le 
ould be irmed up, and 1 ertal 
ircas plan ( A t p on Col 
at air patre 

The CAA v 1 order the grounding 
or diversion of air traffic. The Federa 
(Communicatiol Commission would 
direct the oO ¢g down of radio and 
television stations so as to prevent the 
enemy from homing on them. Avail 
ible fighter forces ol the Navy, Air 
National Guard, and Air Force (out 
ide the Air Defense Command) would 
be called up and put on alert 

Of course these stages of prepared 
ness are rot necessarily followed in 
1-2-2 order. We might go directly to 
in emergency condition, our planes and 
missiles ready for immediate employ 
ment against tl enemy alr attacker 
: peer then are the mechanics of the 

system built to defend against the 
i" inned ”) ber itta k But now i 
whe e new | oblet lace us To meet 
in ICBM attack our ystem will have 
to speed te react S¢ onds We 
must vet V- long-range radar tk it il 
detect missile oming, link these radar 
“ th other radar ind omn ind post 
irther ’ vith rapid communica 
tions and computer ind have anti 
il¢ 1 iWiy t nte ept the 
mv mi 

\l lor the e tl proble 
ire bel Vor 1o Many ro ! 
develop ive bet made a 
nore WV ( In the neantime 
NORAD t has to be mainta 
I i tate ¢ ( tant re idine 

Ir t aispe i 
oncept ¢ letense which conjur 

enta ( 1 relat y static ¢ 
pra ¢ ontrasted 
wore r } 1 

Our ict lefe 
vi ! ( i ea re i on 
to li ! estro host i ra 
ind the On our ilitv. te 
ompiisn t | ( to react prompt 
\ thout } ent ck \ i 1 & 
ve ha itt ‘ 
. | ‘ } re ¢ , re co 

i | ( | | ice ] « 
of th t} , 
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Time, Money, Manpower 


kor a strong national defense we must continue to compress time. 
mvest many dollars for the know-how and facilities to obtain 


quality weapons, and channel our brain power to greater creativity 


Licut. Gen. S. E. Anderson, U.S.A. 








N the s tit ind technical cam ‘ I I 
paign of the cold war in which General Inde n Con t ‘ tt in-t 
we are engaged, time is a re mange ir Reseas ina { new I illy ox 
i j 
source not to be squandered. This car Development Comm ar age gy built North A 
‘ areu iD ke r Bas Was/ 
be particularily appreciated when we dD. ¢ ] ise 
OW at tl ite progre made n ar 
I¢ « i ec! e eV ( Ine 
lence ol i i enti ns 1.0) | 
nd thr ( ( the M ms . D | 
' P / / 
orld Base, I 
I 1G le to Ea | H 
Richa (Larringt« | tt a 
i I ne tne ( i il 
c ! hist presse ite i 
i the ( ii¢ the I ( 1x 
ths « dl be 
vithout lite. | ing t 
1 sec c \ 
Ca i i c i | 
in i ( ! \ ey 
il | i i « 
the ‘ Dec 
lan, a ! — SS == 
ia . . bh * 


out 11:45 p.m. on December ye —sepyee | | 


Expanding tl ondensed time le 
t, ] Lewis Powell. of the Office of opment ' 
the Assistant Secretary of Defense for ncreased. For ¢ 


Supply and Logistics, illustrates the World War IT whi 


phenomenal rate of progress in another design abe i i j 
way. He relates it to the years lived by 
any adult today about years a 
! i iB 


im average 


This would ean that 


November-December 1958 








rom t estment bein ide. Thi 
nowe an | i not thre ist 

(One obviot pra off tro deren 
penaditure j of course, the stron 
position oO deterrence which we have 
muuilt and which has maintained ou 
iti i « rit Another ind ob 
wou payv-oll of military investment 1 


thre benetit to our; national econom 


und standard of living that comes trot 
military research and development pro 
ram 

loda liter ( ircl i | i 
elopment byt d qual tat r Uuperor 
ty i piiitad veapon ystems na 
trenythens our detense posture 


hale it the ane tin mal 1h 


Wor ontribution to our un 
paral ed tandard o 1 ny 
Doday home tele On has 


ome to be res irded a almost a 
nece ity and at the ime time a luxury 
of daily Ie Furthermore, it represent 
1 multimillion-dollar industry provid 
ing a livelihood tor many skilled work 
ers and a stimulus to a sound national 
CCONOTMY 

\ ol this was made po ible because 
of military need during World War 


IH] which dictated the ce clopment ol 


radar equipment. This resulted in the 
le clopment ol low-cost iMewinyg tubs 
vhich were basic to the production of 
ow cost home tele mon set 


_ ive radar «le elopment ha 
had even more tar-reaching eftect 


Por eXaniple many of our mayor al 


‘ 
weather radar tor sater 


iit now tM 
ind more comlortable flight Radar 
ire iwatlable for private boat use I 


mayor contribution to marine safety 

\nd while many of our speeding 
motorist may not appreciate being 
waved to the side of the road by the 
highway patrol which spotted them 
through the eye of radar, they neverthe 
le respect the important role it play 
in improving road safety in this fast 
moving ive 

Radar also ha yone mto the school 
In this day when high-quality mistruc 
tion iw at a premium because of th 


. | | 
| 


critica ick oO qualified teachers an 


1 } 
nstructors, clo ec-circuit television wi 


he i boon to the kpanding needs ‘ 


viding i substitute or the hortage ¢ 





teacher it mat possible the presence 
ot certain personalities ot } h esteet 
in the scientific and technical world in 


many classrooms at one time. So trom 


iry need has come quit 1 mayor 
i 
mution to our modern Way oT iil 


1 th Nation. 





Another striking example of a mil 
tary ce clopment which has reated i 
than industry and a smaller world 
is in the field of aircratt engine I am 
I errin to the ti bojet cenyine which 
making possible the commercial jet 
transports to be operating from coast 


to coast WV thin the next year 


demonstrat 


] 


ind commer 

rototype ha 
a Hon 

ian viriine 


ould ha { 


tal on such a risky tdea—the idea of 
squirt oT alt Mili 


demanded that wi 


propulsion by a 
tary need. however. 
upport thi venture Loday turbojet 
engines have propelled aircraft like th 


8 5 at peeds over twice that of sound 


or over tf, mile i ho 

Su hy cle clopment A ike pos 
| ] 
Die COASL-LO-COaST Transportation at Close 
to 600 miles an hour in such commercia 
uirliners as the Boeing 7707's, the Dou, 


ind the Convair 88 


Looking to the future, we are think 


ing about the development of hyper 
oni bomber with global ranges ol 
25,000 miles. These will be manned 
ehicles launched by rocket boc ster 
ind reaching speeds of up to 18,000 
miles an hour. Quite po sibly, future 


years may draw from this type of de 


velopment a_ roc ket transport for com 
mercial use which conceivably could be 
launched from near-by ¢ ipe ¢ inaveral 


| | TT 
and land in London within the ha 


hour 


ot in interesting possibility te 


ontemplat It ts interesting not 


only in technique but also in what it 


means in bring ny ill the people of thi 


earth closer together. Thus, the pay-off 
in this military development—like 
other he ore { will n hud oc le 1 
i i Ve i ommercia in 
A lise ion of benefits to the ilia 
ono \ innotl « ol le | withe t 


Making a pe t of the many higt 


qualified techn ins who have been 
trained by the military services. Because 
of the poor iy received, many ha 


riven up their military careers lor 
more omrortabk ind more protitab 
civilian pursuit 
[his loss to the military services ha 
heen a gain to the \merican community 


lor it has brought mn vital ski Is. We 


hope that the legislation revising mul 


tary pay recently passed by Congre 


will help the services to retain the 
highly trained and skilled personne 
they need irying out present-day 
nilitary of itn 

There are many other examples ¢ 


military contributions to daily livin 
All of then lemonstrate emphatica 


the double benefits of military resear 


ind develo; 


= addition to the problem of tim 
| . 1 tor 


an money, there 1s the need to 


highly qualified people who, by Virtue 


of their schooling, special training, and 
xperience, Col tribute to pushing ahead 
the curve ¢ proyr 

In this irea dollars ilone cannot bu 
immediately the idditional ipability 
we need \ < fur ited ind reative 
scientists ana ¢« omeer 


In fact, dollars alone will not nec« 
arily produce the talents we need. Our 
Investments I nonev and time must 
be n ice most wisely in our educational 
system if we are to develop the scien 
tile potential v« 

Dr. Henry 
cator and pre ident of Ford Founda 


the point this way: “There 


tion, make 
> | ] ' ly | f ] 
are omy a limited number Of people i 
(America who are equipped to be crea 
tive scientists. We need to identify ther 
and give them i chance to ce velop 
e made overnight 
with any amount of money. They must 


American scho 


Scientists innot | 


hye produ ed by the 
system 

I might idd turther that they must 
he produced by an attitude in the hom«e 
is well i l hool which encourave 
hard work ind creative thought witl 


out the lig tio that iwnorance 
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power, more sea power, Or more alr 


power, we are putting brain power to 


work. Since our national pool of brain 


] 


power is limited, it falls to us, then, to 


encourage young people to train in the 


sciences Which are essential to support 
our tuture growth. Such support Wi 
give us no tactical id antaye im om 
creased capabi ity immediately, but 1 
will give us strategic advantage in the 
decades ahead when American ingenu 
ity and inventiveness will be tacklu 

even more difficult problems than thos 


which we l ualize today 


UR concern lies 
ro 


scientists ana ¢ 


not entirely with 


nyvineers. Our con 


cern lies also in the increasing number 


1] ' 
of technically competent people we need 


to operat and maintain the more and 
more complex weapon systems and 


equipment which emerge from the pa 
We 


today for science, 


rade ot progress, have a certain 


] 


potential technology) 


and Opn rations support 


Of these, we must make the best use 


possible; however, we cannot afford to 


lose any time in also promoting an 
proved and enlightened appreciatio 


| 
ot science and technology in our schoo 


Starting at le ist at the yunior high 
school le vel and pomp on up We a 
confronted with the challenge of d 
termining how we can best manag: 
the resources of time, money, and brain 


power in meeting our national-security 
needs. 


Within the 


visualized about a decade ago. It was 


Air Force, this need was 


Turbojet engines powering the 


then that leaders in the Force saw 


Au 


and technology would pray 


that science 


a role of ever 


increasing mnportance i 


keeping the Air Force ahead qualita 
tively 

Calling o1 eack \ i ‘ 
ence and management 1) Lu 
t4idenour, then of the | ersitv. ¢ 
Ilinois, Ge limmy Doolittle, and D 
Donald Quarle then with Wester 
Electric—the Air Force came up wit 
. 4 ntral-1 inagement col pt or 
search ind «ke cilopment Th 1ryiprle 
mentation of this c« pt is the Air Re 
search and Dx clopment Cor ina 

Through its mtevrated imayvement 
of the activities ot its Research and Di 
velopment Centers across the country 
ARDC uses the scientih ind techn 
cal capabilities of the Air Force and of 
the country most effectively 

Such organizations as ARDC’'s Othe 


ot Scientific Research located in Wash 


ington, a and the | uropean office 


ocated in Brussel Belgiu Work 

closely with the scientitn ommunity 

here and ibroad 1h ecking out me 

knowledye lor bpp ith to the ‘« 
] ’ { | | 

eropmen 0 wivVan ‘ Cal ( 
pts 

\) hoes than that, these ofhice ire te 

| 

; cal point lor continuou iter 

ch ine ol rte is Wilh universities, re 

search groups, and ent woth here 

ind in Europe 


Undoubtedly, scientists and engineer 


have gained in prestige over the past 


several months. | hope, howe cr, that 


this newly rey ppreciatye 
than just a tad. I ¢ the te 
right now it ty nh to « ( 
iis « circnee i ] wrtist 

er how |e I i 

\lrea ‘ 

rt ' ’ ‘ 

| rT 
( i iti i 

But ‘ 
have ‘ , } ' 
\ t 

WTURI can ‘ 

mand ore qual 
and cle wn anal i qua 
duction. [his is counter to 
industrial object of you lo qua 
uty production as soon as px ea 
ustaininys ml ti 
po itole 

| rycdust ‘ ‘ 
chyaye il i ‘ pore ra 
l quatit ! try qq 
lulctie i ore 
pie o i ible protit 

| ' ’ i 

ist tik i 

I} tcl ! i xt 
roure ‘ t! ‘ joie 

price i lt prect 
quire thor | ! } ‘ 
ot the icy il i } ( t 
ot our Cro ent and madust 


particularly 


\ssociation 


ot the Amerian ©) 


Boeing B-47 are an example of a commercially usable military development 





‘The New Dimension 


Development of satellites and guided missiles has opened up the 
space frontier, and the Science-Industry-Military Team must be 


ready to exploit its possthilities for peace and national defense 


Brig. Gen. J. A. Barclay 





TRWE Army interest in rockets, Explorer | has an estimated litetumne 


guided mussiles, and earth satel General Barclay Com of ten years. By then, in terms of the 
ites logically derives from the mander, Army Ballistic Mis mileage it will have traveled, its cost 
" j i 

mutually beneficial relationship — be ue Agency, Redstone Arsenal will have dropped to one-tenth of 


lla. This article 1s based on , 
tween the mulitary ind the = science 7 cent per mite 
in address given by General . 
\lmost everything of material use to F Explorer III, launched on Marcl 
Barclay before a recent meet 
the mulitary tor detense purposes ha ne of the Middle-Tennessec 26th, covers about 455,000 miles a day, 


come trom science Chapter of the 1.0.A. Cincin or something less than 20 orbits aroun 
nati Pe iat Vashi ille Ten N] 


his intimate cooperation dates back the entire earth in 24 hours 





to the development of gunpowder that For purposes of comparison and wit! 
could be handled sately, stored ready the deliberate purpose of exciting your 
for mstant use, and that would fun Braun, are now American citizens em imagination, contrast this performance 
tion with adequate reliability. The ployed by the Army in the Ballistic with the average costs per ton-mile o 
it technological advances of recent Missile Agency and the Rocket and conventional transport systems. Water 
year exploited for mulitary purposes CGruided Missile Agency at Huntsville, borne treight costs 1.8 cents a mule 
have added to the complexity of mod \la rail 2.8 cents, trucks 4.2 cents, and 
ern weapon ind lent greater urgency \ third major event occurred on ommercial air 4.0 cent 
to the oordination of scientific and October 4, 1057, when Soviet Russia 
tary development suunched the Sputnik  eartl itel lite 4 DMITTEDLY, the payloads of the 
Especially this true in rocket tollowed on January 21 58. by the & Explorers are relatively small, but 
vhicl ide its advent in military u launching of the Army's | xplorer sci the point that the initial tuel energy 
is Carlv a \.D entiln ile te [hese event catapulted used 1s the total power cost (Once an ob 
I he " ( tu idapt ition ot rocket us Into the Space A ox We are mn the yect has been | laced in orbit at sufficient 
propulsion to mulitary requirements year 1955 A 1).—Year 60 tor the auto iltitude, there is exactly the same per 
mils the te pace exploration ha mobile and Year 1 for satellites. We are formance regardless of its mass: that 
DOCCn ile possible ry three major entering in era when mat ind the it becomes a fre talling object whicl 
technol il break-throughs. The first products of his efforts can travel or be by kinetic energy will continue in orbit 
occurred im 1926 when the American transported through = the pace ibout indefinitely it approximately 13, 
pionect 1) Robert H Goddard our earth. We will soon travel paths miles an hour 
inet i liquid | ropelled ron ket ove! which ha ( challe nyed mal nee the It has been est mated by our satellite 
cdista ‘ 1g4 teet beginning of time. developer that six orbiters, equipped 
\s an illustration of this aspect of with electronic computers, could handle 
\ SECOND and giant step forward space utilization, consider the earth the entire ma volume of the eartl 
ime in October 1Q42 with the su satellite which travel it orbit at a Me Saves would be lashed to ther 
esstul launching of the V-2 long-range elocitvy in the order ot 18 miles from ground = stations, promptly — re 
rocket by German missile scientists at in hour as a free-falling object without corded, and plaved back over the cor 
reenemuende. Key members of that the ipphi ation of any mechanical, rect destination. By this method it 
roup, headed by Dr. Wernher von hemical, or electrical sour ( nergy would require about tive minutes to 





pass a complete letter trom Nashville 
to an addressee in Washington. 
Suppose we substituted cargo tor the 


warhead of a long-range missile and 


thus transferred it, in the space of a 


few minutes, trom earth’s surface to an 
orbiting space station trom whence it 


could be delivered by gliding reéntry 


vehicles to any point on earth, This is 


technically feasible; in fact, we already 


ire considering the mis 


application ot 


sile techniques to the spot delivery ot 


men and matériel when the exigencies 


ment and we are denied access 


ot combat require last move 





by other means = 
Sy 
In consideration of our future a 


early 





pace programs and the 


Stage of our knowledge, we 


must not conclude that the practicality 


of an objective 1s the only yustihication 
tor the support ol activities necessary 
to attain it, Otten it is mecessary to en 
yage in such endeavors with the feeling 


that if the main objective 1s not reached, 
the stimulation provided and_ the px 
ripheral contributions to our scientili 


knowledge more than justity the effort 


Who « in savy what 1s practhe il and 
how tar our technology can gor Man 
in his quest to better himself and his 
conditions must always be Tree to 
reach out into the unknown. He must 


be free to quest and explore for know! 
edge without concern as to how it may 


be applied. His only hope for security 


lies in progress, intellectual and spir 
itual, 

Let us now turn to a consideration 
of the relauionship of the defense es 


tablishment to and industry 


The 


once 


science 


Explorer projects demonstrated 


more that it ts entirely feasible 


ind essential tO =o associate military 


knowledge and capability with purely 


vs to the profit of 


undertakin | 


screntifi 
both 

relationshi has 
existed tor inv vears between the 


] 


armed torces, science, and industry, 


best exemplified by their intimate as 


sociation in World War II. When the 


chips were down and the security of 


the free world hung in the balance. 
there was no hesitancy about commit 
ting all our resour without excep 
tion to win the fight 

We mit or «ck ic ourse to 
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Data are being mcumulat 
it the Army Ball 


md the 


thinking that there is a pure science 


1 
and a military science. Our technologi evaluated 


cal and scientific advances are brought Agency 





about by knowledge or the existence of tory, Our associat the sat 
creative manpower; the command of ects, and excha I with the S 
energy; and the availability of mat min Observat 1 tl I, ) 
rials, techniques, or process¢ Thos ittec 
advances which we achieve in peace Additiona pace proy 
time will inevitably be applied in time the screntit irea. have 
ot war when our security and national the Army by tl \dva | 
being are at stake Projects Age y 4 thy re 
Lheretore it 1 obviot I il the part cnt | I 
know-how and taciliti Xist vithin ‘ twee ind 
————s the cetens establist nt i t¢ < 
= long to the ountr ind ould ré | 
be em oved to the extent \ \ ( | 
of their availability in the na We do not « te « 
tional interest, including the ad omplishme tl | 
Vancemecnt of scien ram to «ciate ty tie 
\ny other course would mean dupli va olved ul 
cation and additional spendin, not to entation put the i ( 
mention i tion it The reasing ta e i i t ! 
rok played by technology m our mult ( t thre unc 
tary structure renders it ryan ible and ! qi 
unwise to attempt to separate the et or ro hic en can 
torts of the scientist trom. the soldier nvironmenta ‘ tithe ( 
Wi received mstruction from the they he | | ist 
Detense Department on November &, upport « i | 


1957, to iunching ot 


prepare for the 


i scientific earth satellite as a contribu 


tion to the International Geophysical 


; Ieee ilso ha eat 


Year. We launched the Explorer eighty particularly he « 
days later ind tollowed up in hitty-four data proc in ircas., SO} 
more davs with | plorer Il Lhe tion en cu ed ‘ i 
missions flown in both satellites were measuriny ir tate 


issigned Dy the Wy Commuttee of the the | Xplorer that ley 


National Academy of S They fine and evaluate raw cata 
included measurements of cosmic-ray buried ou tr. | yo aut 
intensity, micrometeorite density. and hancdlu ind ‘ 
temperatur within and outside the t be developed be 
orbiter ‘ vill be a ival 


300 miles 


New 160-inch lens optical tracker traces a missile mway (Army 


‘ ple oO eather ¢ ‘ itv 
‘ | itive i 
i ext ra I ada i 
te r nieve pr isc ¢ 
( | { tat 
| ' | 4 i | ie) 
‘ t and posit i 
‘ ‘ 1 \ eal oa the 
‘ i ile © cart il I 
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‘ | ed ‘ retro 
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th ravitational effects of the sun. | 
Ve hope to et a look il the if lle 
1 the moon, the a ra requuiren 
or uch a la inchin ire in. the ollow 
" ordet 
1. Cutoff velocity of the last pro 
pulsion taye must he iccurale to 
vithin one part in on thousand 
Che injection anvle of the vehicle 
nto the earth-lunar ellipse must be a 
urate to within on fourth ol i cle 
ree 
oo not onsider ontinuot 
1 the launching plattorm and 


Technicians fuel 


. 


a Nike guided missile 
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otat i ( i | ne 1OoO 
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r ( DION ra ( 0 
] rared fhe tia 
i ( ( mnatior ( n The 
i provi tl ! Deco! those o 
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{¢ perature requ ] Thi ll Ove 
pacewl ind tu 1s riatio ! 
i iperature 
When sufhcient knowledge and ¢ 
perience have been obtained from ad 
incin sate lite techn oy VC sha 
react the phase of manned orbita 
Hhiohe This must be anticipated by 
finding solutions to ich problems a 
pore urization, supply or oxyven ind 
haustion ol irbon = droxic photo 
vnthetn is ¢ change, ind the eff I 
r adden lecompre ron \ Force 


at an antiaircraft site (Army photo 
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Research for Defense 


Program of the Association’s Annual Industrial Preparedness Mecting 


Phe Fortieth Annual Industrial Preparedness Meeting of the American Ord 
nance Association will be held on Wednesday, December g, 1958, at the Waldor! 
\storia Hotel, New York City. There will be morning and afternoon seminars 
on military research, an Armament Preparedness Luncheon, and the annual [1 
dustrial Preparedness Dinner. A.O.A. Vice-President Louis Polk, President. th 
Shetheld ¢ orporation Dayton, Ohio, and Vice-President of Bendix Aviation Co 
poration, Detroit, Mich., will preside at the seminars. The program tollo 


s 


Morning Session — 9:30 o'clock — Starlight Roof 


SEMINAR ON BASIC RESEARCH NEEDS OI! 
lHE MILITARY SERVICES 


CHAIRMAN 
Dr. Hocu LL. Drypen 
Deputy Director, National Aéronautics and Space {[dmanistratio) 
Washington, 1). ¢ 


Pik ARMY NEED FOR FUNDAMENTAL RESEARCH 
May. GEN. AuGUsST SCHOMBURG 
Deputy Chie} of Ordnance, United States Army 
Washington, D. ¢ 


IH NAVY NEED FOR FUNDAMENTAL RESEARCH 
Rear ApM. Joun [T. Haywarp 


Issastant Chiet of Naval Operations for Research and Developme yt 
Washington D. ¢ 


PHE AIR FORCE NEED FOR FUNDAMENTAL RESEARCH 


May. Gen. LeiGuron LL. Davis 


Deputy Commander tor Research and Development 
lir Research and Developme nt Command 
Washington, ID ( 


3 
Midday Session — 12:30 o’clock — Starlight Roof 


ARMAMENT PREPAREDNESS LUNCHEON 


PRESIDING 


Litur. GEN. LESLIE R. GROVES 
President, New York Post, American Ordnance Association; Vice-President 


Remington Rand Diviston Sperry Rand Corporation Bridgeport Conn 


ADDRESS 
LOS ALAMOS—-A RESEARCH LABORATORY AT WORK 
De. Norris FE. BRapBury 
Director, Los Alamos Scientific Laborator V. Mex 





Afternoon Session — 2:45 o’clock — Starlight Roo! 


SEMINAR ON FUNDAMENTAL RESEARCH 
POTENTIAL FOR AMERICAN ARMAMEN | 


CHAIRMAN 


Dr. Luovp V. BeRKNER 


President. [ssoc lation of l WIWVETSITLES New 


ADVANCED DEFENSE RESEARCH 


Dr. Herpert F. Yor 
( hie Scientist. {dvanced Re search Projee fs 
Department of Detense Washington, D. ¢ 
~ 


INDUSTRY'S DEPENDENCE ON DEFENSE SUPPORTED 
FUNDAMENTAL RESEARCH 
Dr. Louis N RipkNOUR 


Director of Research. Missile Systems Division im 
Sunnyvale C.alil 


CONVERTING THE OUTPUT OF FUNDAMENTAL 
RESEARCH TO PRACTICI 


Dr. ALEXANDER H. FLAX 
Vice President Technical, Cornel leronautica 


Buflalo \ ) 


‘id 
‘ 
Evening Session — 7:00 o’clock — Grand Ballroom 


INDUSTRIAL PREPAREDNESS DINNER 
PRESIDING 


| Ub. Gs kN | PSL ha (,ROVI 
bor Post limeri m Ore - ’ | ane 
Rand Drwisic ) 4 


AWARD OF THE WILLIAM (,00L 1) \ 


Vick ApM. Joun Hy. Su 
Directo) Weaf 
By, par 


LiIbbDbRI 


Vict ADMIRAL. Stpt 





Recent Aircraft Developments 


The Chance Vought F8U-3 Crusader II], above, is the Navy's The Navy's new North American A3J-1 Vigilante carrier-based 
all-weather Mach 2 jet fighter armed with Sparrow III guided twin-jet Mach 2 attack bomber ejects its bombs rearward from 
missiles and equipped with afterburner (Air Force photo a tunnellike bomb bay, solving airflow problems (Navy photo 


North American's Sabreliner is a new twin-jet utility trainer [he Northrop T-38 advanced Air Force trainer is a 2-place 

and transport designed to allow Air Force pilots to main- supersonic aircraft combining light weight, high performance 

tain combat flying proficiency at reduced operating cost and ease of maintenance with low cost (Air Force photo 
Pere 
Pm tT ads 


An Air Force F-100D is shown above completing the first he twin-jet Douglas A3D-2P Navy photo reconnaissance aircraft 
successful zero-length launch of a supersonic jet—a develop- can take continuous film footage for several hours, day or night 
ment that will make these swift craft independent of runways at high or low altitudes. Side bulges house camera equipment 
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War. Peace. and S pace 


General Gavin's recent book reveals his belief that nuclear power. 
while possibly able to deter all-out war. cannot prevent the outhreal 


of timated conflicts nor help us achieve victory if we become involved 


Hofiman Nickerso 


IEUT, GEN. James M. Ga 

recent MOR, \W if ind V« we l VJ) \ cke On 

the S ( uy (New York known American n 
l 





Harpe: . Brot 


lack Upol 


oI ; 1d 


and the present writ 
have a great 


With 





At hits 
tury of adi 
hind h 
theoret C3 co " y ‘ name ol 
nied tense Depart 
An orphan, he enlisted in the Regu CTVICE 
lars at seventeen, gained an appointment When the agyre 
to West Point, and has continually stud creased power ot world Co 
ied his protession. He yumped with the tor which our own unvw 


paratroopers on Si ly, again a luring W d W 


t 

, » ‘i 
Salerno, and once again in Ho 8 irvely re sp 
land Dviou 


\fter acting as t of Re Pp y/ 
oy \ 


search and Lx 


or 
msip 
I t« 


Army, he rece 
the service 
he has re 
he has f! 
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‘octal 


te < bie. 


Air Force photo 


Strategic bombers armed with nuclear weapons may be able to prevent the outbreak of all-out wars 


irfare Chatlec, DeGaulle, and Gu pomt that the matler ite our 
| 
sions chiefly to three cause 


first ol the sc 1S the \u Force 5 op 


derian how the clarity of the author they need no heavy gun carriages, are military ce 
mind. Fuller “saw it with all of the at lighter and therefore more mobile than Dhe 
tendant problems of communication irtillery pieces Their lightness makes ession with long ve bombing in the 
decision Le had them uitable lor urborn teeth of continually imMpro air atm 


history \ I . and the iuthor ivain agrees 
( ! 1 He bring open what var 


ominand, ind 
] 1 
bOomMDIN,E 


fitted it into the pattern of rround det 
} \’ 


mnportant than what that urborne m 
happen n future conflicts. ous other riters had already 
s10n learned to tl 


Air Force 


General Gavin helicopters and airplane 
| ible to take off and land verticall stifling di 


by othcers 


the other hand 


mation of both practical expert 
ma ; il analysis ha by no time 
to ultraconservat been interest 


h rail | a tentative sketcl 


On the contrary, 
sc contact with 
ed him to gen 

rious matters which 


i handtul o 


ethorent 


that 


septen 


(ORDNANCI | could 


not 


ebate betwee 


Ipported by 


rentists! m s » ba [ ‘ 
. on | dt 


1 makes 
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Staff other than General 


Ridgway that Wilson was “the most 


a Chief of 


unintormed man, and the most de 


termined to remain so, that has ever 


been Secretary.” 


YENERAL Gavin's third cause 
J 


lor 


faulty and for unnecessarily de 


layed decisions is a reversal of Lloyd 


Georges famous saying that “war 1s 


too wnportant it to the ren 


h 


' ; 
erals According to the author, our 
trouble is yust the Opposit 
In the 
, , ' 
Civillan-miulitary relationships ol 


War II have 


which forbids our 


the excellent 
World 


been dislocated. The 


irmed services 


law 


othcers, many ol 


them dedicated men who have, as it 


were, taken vows of and ob« 


poverty 
have 
, 


salar S Im civil 


dience when they might heen 


earning much larger 
life, to be executives or decision makers 
in the Detense Department prevents 
their adequately advising their civilian 
superiors, 


In that Department they can only be 


aides and assistants. Consequently the 


civilian chiets have formed the habit of 


going tor advice chiefly to 


permanent 
civil service employees. 


These three causes have combined tu 


wroduce the bickerings ind postpone 
I I | 


ments which have hindered our missile 
absurdly restricted the 


propram, have 


range of the Army’s missiles, and have 
slowed down our efforts to launch an 
Wi 


Gavin's high 


earth satellite have already noted 
the 


He 


S.S.R.’s success 


General estimate of 


value of missiles in the near future 


also tells us that the | 


in launching the first: satellite “the 


most significant military event Of our 


tin because it promises soon to ead 


to manned many 


military appli 


ut there may 


Phat 
' ‘ 
S| iper re wicl 


of such a lag in the livel 


the \lsops, but the \lsoy 


beaten their breasts so 


effect of their warning 
like that ol the proverbia 
Wolt' 


cried Grenera 


mony is of a very different sort 


On one i ital point, however, Gen 


eral Gavin may not have tul 


Irained men and equipment on the ground are needed to contain and extinguish 





his thinking bh 


Khrushche Ss predk 
U.S. our “grandsot 
socialism im any 
nism is only 
form 


tional \y 


B' la tew pay 
quotes May 


America 


brush-hire’ conflicts 





Machine Gun Muddles 


From its very beginning the machine gun has been subject to many 


tactical misconceptions and technical contradictions that often 


have lessened the very great defense possibilities of this weapon 


ture wo 


rackpot 
hal hine { 

ous torms of multi 
sling 


Leonardo da Vinei, of 


j , 
equential fire uy 


fantasth 


octed one machine yul 


{ 


n the contine I il 


tiene ild not explont 


About 1718 Engl 


hm in Jame } Puc 


kle invented a more modern revolve 


per ited by a 


entor ) \ 
proposed 


rank (no reflection 
devout Christian 


quar projectiles lor 


lurl round tor Christian 


Che outstanding mid-nineteenth cen 
tury hand-cranked 
developed by Dr 

From hi 


yun muddle wa 


machine yun Was 


Richard Jordan Gat 


ny time on, the machine 


magnified by a variety 


ol tact! i! misconception and techni 


j 


cal hanyo cr no less prey ilent 


now 


than in the put t hundred years. 


The main mission of a ma 


chine yun is to dish out doses 


7 ° ! 
bullet it briel intervals 
lire One second 


lo twenty 


vchine yun muddling 
from the shots per minute 


the { 


gun, 


icy. For example S. water-cooled 


Browning machine belt-fed, tri 


pod mounted weighing iI pounds 


lus a pound tripod, fires 500 to 550 


shots a minute. The recently adopted 


gy pound U.S. Mr4 automat rifle fires 


shots a minute. Does this mean 


that the pound auto-rifle is more 


402 


Lieut. Col. Melvin M. Johnson, Jr 





Colonel John on 

Inactive, 1s the invent 
lohnson semiautomati 
lohnson machine gun and 


irms. le i 


consultant 


/ 


othe currentuy 


and tech 


vali or governme nti 


contractor and industrie 





powertul than 


cooled Browning * 


Facts: the Browning can actually de 


liver hundreds of shots at its rate 


more than a thousand rounds in two 


minutes The Gg pound auto 


elapsed 


rifle, and there are lots like the new 


Mi4g-M15, can fire only twenty shots 


burst. The 20-shot 


changed a 


in one magazine 


must be matter of some 


seconds 


In one minute the auto-rifle could 


fire only 200 to 2 rounds. It 


| 


ONUNUOUSTY it this 


1} 


speed s nan shots would 


burn it out ven the most re 


cent powders and best. barrel 


stecl do not put au ooled maga 


zine-ted automatic rifles into the 


lec , 


enerabl water-cooled machine yun 


class tor hour long fire 


But there are more muddles and 


machine yun misconceptions, [ nder 


what tactical circumstances, tn what 


kind of fighting, would any machine 


gun be squirted continuously like 


hose for more than a tew seconds? 


Would the targets just park there? 


On some classu machine 


Occasions 


have engaged mass targets. In 


vyuns 


nany other instances the potential of 


the machine yun against mass 


target 


1, again due to tactica 


went 
muddles 


future, as 


unexploites 


| 


and For the 


I lisconceptte ns 


in the more recent past, me 


take 


prolong d 


run must 


bility n the machine y 
increasing pre ver 
" | 
SlUY-SIINYINg 
Che Gatling hand-operated machine 
| and defensiy 
powertul and detensive 


North 


against the South at Gettysburg, but its 


yun, a most 


arm, was “demonstrated” for the 


} 


murderous mass fire o 


] 


Slugs a minute was not ippreci 


ated some years later. 


Custer retused to include 


ta NERAI 
¥ Gatling 


yuns on his tragn expedi 


Bull wi 


tion against Sitting ich resulted 


in the 7th Cavalry massacre. It is quit 


} 


conceivable that Gatling guns could 


have saved ¢ 


Horn, but the 


ind clumsy lor the 


uster at the Little Bis 


Gatling was toc heavy 
dashing ¢ uster ca\ 


So he engaged 


ilry concept of mobility. 


Sioux repeat rifles with single-shot 


carbines 

origination of the Gat 
ling, the Maxim, the 
the Hotchkis 
Migt7, and 


inventors, the 


Despite the 
Browning-Colt, 
Benet, the Browning 
American 


Germans in World War 


| were first to exploit 


other yuns by 
mass-hre ma 
chine-gun tactics. In 1917 the Germans 
had over 50,000 Maxim machine guns 
in service, the U.S. only some 400 guns 
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4 diflerent types. Hence in despera against the flank o 
on the French Hotchkiss machine Many muddles have ulted from 


in was borrowed tor the American persistent’ misunderstanding what 


7 


Expeditionary Force, illustrating an targets were unprofitable | machine 
other muddle of no mean proportion guns, and what not to do; nst them 
\s in 1914, the Germans led again Stability been a} 
IQ29g by organizing their 26-pound lem, a source Of mayor 
ur-cooled MG24 machine gun into chine gun fire trom 
heir intantry gruppe or squad ol thir light bipod machine 
teen. This system put the machine gun rifles, ind submachine 
where it could give the most immedi guns. Addicts to 
te delivery of pay-off burst fire, which metric charts can 
Nazis needed because they did not most | 
niautomatic or automats ustrate the 


rifles irst’ there 


Because t its ight with tripod heavy 


ount, the machi gun impaired in weighing 
tantry mobility. A technical response ind requiring 
to this tactical need was ce eloped port For 


7 


machine Ins ind mutomatl 


| 


second 

Bb” H heavy and light machine guns Secondly, 
give bullet bursts torming a T iutomatn 

hire several teet high, a tew ! de, the shouldet 
ind hundreds of yards long ‘ duced cycl 
treme ranyes, the com becomes com hots 1 sex 
paratively very short because the | hirdly, 

j 


ets are descending at more of an ang matics, tired 


Irom 
The hea y mach Iie yun rives depend even more upon reat 
uch closer pattern than a light rate but especially 
itic because ot the difference in der power and 
weight and support. In consequence, munition 
iachine guns are generally inefhicient Fourthly 
igainst spre id-ou gy to their d hired trom 
] 


muraerou when tu upon a ime 


Trained crew fires air-cooled cal. .30 machine gun from roadside during Korean fighting (| Army photo 


































man’s back would have been it he had 





carried 1,500 rounds, which we 


weigh around 100 pounds. 


m4 
{ 
IIYHIS writer an 


others have fir 


aimed shots in 12 15 seconds wit! 


15- to 20-inch bull groups at 200 yar 






It Is quite pe ssible to fire 5- to 6-foot r 
tangular patterns So to 100 shot 
minute at 600 yards. Semiaut 
“burst” fire can produce at le 

shots in one minute, and fr 

j 


three per econd in short 


guns Eflective heavy machine 
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vives no more than 60 to 1 
Old Infantry small-arms system: back (1. to cr.) BAR, submachine gun, carbine, 


: inute. Bursts of tive to ten 
ind MI rifle; front, heavy cal. 30 gun and two light machine guns ‘Army photo 


fired, then the gun is re-laye 
velyhing about tort 1X pounds with not the way to shoot machine gut targets OF ata are OU, . 
tripod, and the 20-shot magazine-fed - the way to get hits! earched. Areas where unsec¢ tar 
Browning iutomat rile Migt8A2 So there 1s a muddle of high order ire believed located remain | 
hing about twenty pounds Demands for mobility have meandered — biectives for the heavy machine 4 
In a ense, such 1957 type 5 as the this maze of misconception tor halt Certainly tor direct hyperm« 
{ S. Mi and Belgian-British EN i century. Pause and consider a water it targets seen trom the gun, t 
iwazine-ted we ipon ire semiaute ooled Browning on tripod at some jutomatic Weapons on bipods Cd 
atic orate with the tull-automati ninety pounds versus one or mor pete with one tripod-mounted acl 
rnaachine vu burst feature twenty houlder rifle . with bipod at ten pounds yun The semiautomatic Wweapol in 
hots in less than two seconds if vou Ipiece deliver as many eflective shot: 
hold down the trigger tor one maya This writer and others have individ bursts. They are much more mobi 
ine load ually aim-fired 1o- to 12-pound 20-shot and concealable wo such weapon 
But that ievitable gun but iagazine-ted bipod houlder weapons need weigh no more than a new U.S 
uch light) tullautomatic “machine on semiautomatic for as much as 30 Moo machine gun with bipod or 
uns are much le table than heavy minutes at so shots per minute deliy German MG42 \dd tripod weight 
tripod mounted — types Phe disper ered, 1,500 rounds in half an hour. The ind vou can have nearly four ot the 
1oOn Spire id of shot ! bad enough trivver tinger was less tired than a emiautomats lor one complet ult 
from the bipod, far worse from 
houlder support alone. “This is the Final version of the new M60 light machine gun on tripod mount (Army photo 


drawback de Spite varieties ol compen 
tors and other means to reduce kick 
ind uncontrolled spatter 

Ilere we have the most mammoth 
machine gun muddle of all. This has 
for one thing brought about resort to 
pistol ammunition because of its low 
kick and dispersion—with much _ less 


range and power 


Vi Chl of this machine-vun muddle 
| 


could have been and may yet be 
overcome by a most obvious solution, so 
far curtailed by concepts. A character 
istic Objection to this remedy has been 
to isist that the triyyver linger would 
pet too tired! 
Mobility married to) machine-gun 
hit 1 whieved, nevertheless, by fast 
cmdntomat re, two to tour shots i 


econd by simple trigger pulling. This 
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ooled machine un—eight versus the 


pound water-cooled 


4 Browning (41 
pounds) on tripod (53 pounds). 

My ial owders and liners are y 
iV ict ore life to ight machine 
4 irrel nh Ari \ has published 
re} t ( ( shots he ny 
hire on i Mo. ur-cooled barrel 
The venerable Browning and Maxim 
water-cooled guns were great when you 
had plenty of water, no one punched 


holes in the water ja ket, and you had 
not ir te W ilk! 

\bout ten years ago the writer took 
part extended efhciency tests of a 


water-cooled machine gun on tripod, a 


| 


machine gun on bipod, 


and a 12-pound semiautomatic gun on 


bipod. Against a wide variety of tar 


vets up to 800 yards, the semiautomati 
tvp% ipproached the heavy gun, beat 
t ome, and quite outclassed the 
ont achine guns full-automatic fire 
i ee semiautonmiat chopper Was ol 
ourse much quicker to “deliver its 
ron ind sh off. It was mucl 
or isily and quickly hidden, kk 
exposed in actor It required ess shot 
a l t hit i } Wa more on th 
art | mn iwts area-fhire coverage Virt 
illy untrained men delivered bursts « 
tel hots 1 ome three econds ev 
ré ppo! cad po itv 


New Vulcan 20-mm. aircraft cannon 


Ne 


Ihe 


Mi 


venerabdic 


ing automat rifle star 
ind semiautomat 
nanny years Ost ¢ 
semiauts it i vill 
Ni irayua f ) ) 
the trigger the ope 
ker ; not sc 
About p25 the \y 
ow-rate ck ( id 
pound i | i Ih 
pound Lhe rate ed 
pound BAR “A2” a « 
per minute | the | 
rate. But no ore s 
The writer | 
son light mach ne vi 
light Cserman C44 
full automatic tre i 
the BAR, but emiat 
losed bolt like the M 
tomate rifle In ta 
were vcle t \ 
ba k te i rule il 
mpractical t the iS! 
Vintage ‘ light 
nh a the Grarand 
Mig LU. S.-develope 
ma the hurope il | i 
ile (| NX) i hire bot 
ind aut il ( i 
yor 1miVantaye 
ura Lhe { » 
he i 1 ' \ t! if 


tt 


is direct decendant of the 


. 





<« 
ery 


Marine i " tin 


hand-cranked Civil War Gatling ¢ 


1 


LRM weet hs 




























S. Brow ory that i cig 
with fi iir-cooled Te ri 
tré For Labiiity i | 

Was ¢ 


% Ose ( ( ‘ i 
i ic) wir riage ( ta ity ‘ 
idopted 1 ! ( ( il i 
one rw t! ind » featl ‘ 
over two hireal 
the [he i ( ( ul i i 
ile « 2 ire iriably ‘ r ia tystit 
f fast or f whine cl ' 
itic! Ose whut mht vl 
41 Jol i vchine f wl 
1 the it¢ rule al rif] wl ¢ 
itur ‘ Lhe q Te i ‘ the 
Molt Ith not vou t tt hic ( 
rol i t ie ul ib ‘ ( Cl 
!semuiau ik i ir I | 
itte pt tri ra I re oa 
AR “A oldi 4 
prove Boost the am t « hat ‘ 
if i thout ta { 
! rifle nd ! 
| | \ ike a j il 
hild AR ual 
( Nate qj ue l ‘ 
imutomatl rele } 
“ } j | i 7 
nha i (yet ti ' } 
cle ’ stest 
the the ’ 


Army photo 
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LACROSSE IN ACTION 


I} \r eld-artllery i ed ( 

ie ere 1 ( ( irhead i ra duc 
\ 

( tre i ( \ | r itie i wl 
aa the ( I ire ( t r irric ile 
ne ip ‘ oO acti ‘ I 
! i il i H i he a 
‘ r 1 tro 

I} ‘ ‘ posce i be I 
ind tour ta i] ite oO t ( {) 

I 

ect M i a eter ! } | 
re « i | t! Ma ( 1 
i oll oO} I rocket evel ( | ( Che ( 
ora 

1} Lacrosse veayn vst i Ie ( out of We \ 
Il « peri M tne 2 mMpa t [ » rool 
dithculty 4 estroyving tortihed cave i ‘ I} Lacre 

th its one-shot accura in efle i er to th ( 





The Lacrosse warhead, above, is being hoisted 
into place by a mobile crane to be affixed to 
the missile on its truck-mounted launcher 





After the warhead is attached, the four wings are installed, When the missile is assembled, it is moved to the 
as shown above, then the tail fins are snapped into place, launching site and tested. Technician, above, uses 
below. The fins are movable and control pitch, yaw, and roll antenna test tool while circuits are checked, below. 
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After assembly and preliminary test, the missile is elevated 
and the firing cable is attached as shown above. This cable 
will pull off as the Lacrossé leaves its launcher when fired 











Missileman at left, above, checks firing cable while technician Fire! Using a solid-propellant rocket motor, Lacrosse 
it right uses automatic circuit tester mounted on truck heads toward its target directed by a mobile forward 
telow, the missile is bore-sighted in preparation for flight guidance station, resulting in accuracy of a high order 
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Security with Solvency 


It can be achieved by selectively acquiring only those nulitary 


capabilities best calculated to support a plan of national defense 


based on conventional forces backed by retaliatory atomic potential 


YINCE the Korean war, abundance 
of momes and a_ burgeoning 
technology have conspired 


igainst us. Unhampered by intersery 


ee priorities amony broad military 


apabuilitie stimulated by spectac ular 


refinement in nuclear devices, and 


equipped with ample funds, the major 
factnon ol the everal services have 
heen able to pursue individual concepts 
of detense 


Ihe 


i avenues at 


requirements 
outgrowth ol having followed 


once an amorphou 


profusion ol weapon systems in being 


ind under development which results in 


unbiguity in our detense Structure 
Such ambiguity, in combination with 
» national frame of mind intatuated 
vith the atom and disinclined toward 
selectivity im the accumulation — of 


irmed might, has nurtured the 
following paradoxical rational 
ation 


\n all out atom 


world dev 


war would 
station 
Chere 


that we 


result in 


within a matter of day 


our 


lore It iS iniperative 


teeth with atomic we pons, 


selves to the 


Incorporating the laryest practicable 
yield into all possible weapon systems 
land, sea. air, undersea—and stock 


piling each yust as tast and as numer 


ously as we can, without regard to cost 


nor to which ones could be usefully 


brought to bear upon the enemy in an 
days. 


enyagement lasting only a few 


“Fortuitously, such universal apph 
will for naught, even if 


cation not po 


408 











Capt. Richard H. Bowers, U.S.N. 
Captain Bowers 1s currently 
erving in the Plans and Pro 
grams Division of the Special 
Projects Office Bureau of Ord 
nance, United State Nav) 
Washington, D. ¢ 

ill-out atomic war 1s torestalled, in that 

{ nuclear arms will 


employment ‘ 


rreatly shorten and tacilitate a tactical 


, 
war or a war ot attrition, thereby mak 


ng it far less costly in men and ma 
terials; provided, of course the world 

not dey istated in the process 
\s to this last, however, it to be 


| j 1] 
expected that an intelligent enemy will 


perceive the advantage ot losing a wat 


more che iply than heretofore and 
hence will submit to his own de vasta 
tion by deyvrees rather than re 
uy 
sorting to all-out atomic wal 





flare to heay devastation upon 
us m return 
t prior to Sputnik I, it 
was becoming evident that the 
fabulou expense ol supportin thi 
ti lou pens pportuny 
paradox was catching up to ind 
stressing the detense budyet to a point 


where over-all balance of military capa 
bilities was beginning to sufler—un 
glamorous conventional weaponry was 


being squeeze d out. 


Now, as we embark upon the satel 
lite era, we have decided that defense 
expenditures must be increased, but 
there are no indications that this por 


tends any relief in balance 


\ugmentations appear to be destun 
tor heightened emphasis upon long 


range mussilery, leaving conventional 


irmament sull in uneven competitior 


with so-called tactical nuclear weapor 


within essentially the same uncoor 


nated fiscal base as betore 


[he 


Communists have 


demonstt! ible evidence that ul 


added 


to their existins 


unexpected 
sSuperweapon pot ntial 


conventional power exhorts not jun 


ing to hasty conclusions but rather a 
comprehensive evaluation of our entire 
military posture The tate ol the world 
hangs upon our achieving full rathe: 
than fragmentary military security 
foal ICU omplete security, he 

ever, 1s our remaining solvent the 
while; security with solvency i 
inced arsenal within our meat 


It is clear that the keystone to 


happy state lies in a closely reaso 


national estimate of the world situatio! 
to supplant i! uneasy compro ‘ 
imong multiple tactional estimates. .\ 


1 point of departure in essaying 


an estimate, and as a reterence bea 


throughout the analysis, definitios 


the opposing missions fundamental 


The 


could be stated quit simply as be ny t 


the United 


mission of 


stem the tide of Red_politicomilitary 


domination without ever 
thermonuclear warfare The timeless 
ness of the phrase, “without eve pre 
cipitating thermonuclear warfare, il 


not be overe mph sized 
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States 


prec Ipit wing 
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the mission of the lear targets on eact ie ha been lo check ite A i 
Ci nunists be postulated as being destroved, detense prepara s to the hrust at Europe, ¢« ‘ 
politicomiulitary domi ontrary notwithstand! rn ulk « ichion Op ‘ ire 
vgrandize and as the Opposing bomber \\ na I ( 
ot the Reds pecn ] nated tock ‘ ( ire | ( 
uppermost in our  nental missiles depleted, and the mear a 
nds is the surprise thermonuclear tor logisti upport oF ot orces hwat tiona 
mslaught igainst the continental! molished li i word, ti ikin ) ( ( 
United States ’resupposing our lor potential of the protavol { will ha il \ i[™ 
hearance against initiation of hostili heen reduced t illy nil, tempo tional tor accord l 
1 the only ourse Of action open to rarily at least oOpvV i V ‘ ( t 
is for countering this potentiality is to Under these roumstance there a lamper ul in hops 
untain the ability to react instantly pear to he two possibilitt First. or peditiot t hat I 
vith such massive and punishing retal or both sides might acknowledge a itter course Wer ‘ 
ition as to! rake the exchange oor \ stalemate ind negotiate a truce \ th the ! tary | rist ( 
profitable to the aggressors > Or. secondly tror amidst the il prob ‘ ‘ , 
, 2 ; 
in the furtherance of their mis 8 rubble the adversaries may co ompletely tolated { 


¥ \ ‘ , . 
on =. ect their wits and grimly pre niceties ¢ ta , ca ean 
< ome Yer how ck 


\ prostrate homel d will a eed to rejuvena warmak 


—— = 
nachines rve 1 at tn ' tt 





ontribute nothing to Red pros 








perity We therefore surmise that the Chere might then er r comp t t 
vasis for the requisite magnitude olf perhap weeks, Pp rl i! year ifter tl 
our retaliatory threat is the degree of holocaust, a lengthy war of attrition i ’ kof tl Ormavity 
devastation to their homeland we ad which nuclear we ipons would be ed ea Varial t 
1dge to iy unacceptable to the Rus sporadically wcor t< the Walla tha thse ‘ 
ins, vis-a-vis the capacity to mitigate bility of ¢ mnable iterial a tt to Ne ! \ ! ' ' ' 
the blow thre ugl the force of thei emergence of worthy t Vv target ‘ iile ! ‘ ( r part 
initial attacl and their ibility to de Commensurate vith tl proba ith it wtyr ‘ ot ‘ 
ie igainst our retalmatior ‘ in all-out « har he ve I c 
quire i ¢ nad | " } 1 ily i i 
()' R goa erelore te wcquire ibi ty ior tl rel ! th t i! 
sulhcient mht mit ibilit l¢ protract tt ( < 1 
t t tl il nt, that we co | Ha ing deait wit tl ‘ a ! } 
! ! I i ur rise itta r ! a I { ' ther ‘ nt | | I 
terpu ! ! kly hnrougt read } itter tl | ' ! t 
ya « \ tl nave ore iri \ ( i ! 
¢ tna © rate ter if ( « ! te 
The jud t « ufhicient offer ‘ | ‘ ( ‘ 
he } ‘ eT htened " e « +} ‘ 
il ¢ need te i ‘ ! ! t! i \ t 
pose 1 nor a ha ra . ' 
itcl ‘ | 1 off if tI — 
K DY i ot a | t ! 
tv t " 1 ‘ ‘ 
( ‘ e | ed 1 ‘ 
tota R be 
+} , ear ¢ , | | 
What tI ' it ( 
y to a nat tl Ihe i ( 
hanoc ' ’ +] ' ' 
1 devastatic Be oiainall ; am 4 
i state « rior ' ’ 
t ¢ i ) ( i 
thie ( ti < 
‘ ‘ +} 
late ! itn t | 
eT 1 ( ( ] 
€ por thwhile tl ( 
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() he ttle ‘ } ‘ oc ‘ ‘ I r} e€O O ( " 
! ‘ at < ) nN extres ov i ount 
or tl hold r aL ( ( ‘ i i i ( I nre I i ‘ ( 
( ‘ ted a } i | ] Cl Y ! Crier i h proport i t t i pta . 
t realist o predict that neither sid flere " of World War Il o ther 
‘ to the te mati ‘ on ( ‘ Q)ur in yrote ‘ ivainst t 
prise tl ( I} ins that in « eruption of other types « tary a : 
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Military Professionals. 


A commentary on the record of the Manhattan Project in World War I 


when atomic energy was developed with speed and a nuanimum of ved afr 


Lieut. Gen. Leshe R. Groves 
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Arms and the Cavalryman 


Sabers, Jnstols, and carbines were the normal fighting tools of 


mounted troops in the Civil War. but pikes and lances also were 


used along with three-inch rifles and smoothbore horse artillery 


ymen gripped and 


tentatively swung their recently 

1 tool of war they 

y few had handled 

vas the weapon ol 

the arnie Alan Ae 

blade of “Charles 
rish dragoon 


like that ot 


Fairtax Downey 








Thi 


from the 


on the 


Battle of Brandy 


Wticle i d 


forthcoming, 


ron lune 9g, 1563 the 


est caval 


Imeri a 


ry 


engagement 


2 Civil 








On drill 
mouimnets 
suppling wr 
ries were 
mounted 
were ipt to mi slashe it dul 
they rode pa ind hit their horse 


unpleasant consequel 


he 
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Soviet Machine ‘Tools 


While statistics would seem to indicate that the Russians are 
producing more such equipment than the United States. further 


analysis reveals many factors that alter such interpretation 


Joseph \ Cswvel 
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me that about one-half of the pres 


operating tock 18 more than eivht 


In contrast, the average 


betore obsolescence otf i machine 


the United States ranges be 


irs. This explains 
productu itv ol the 


vorker is only about 


his American 
ot expected to 
by 1900, 


vinniny ol the second Five 


the Soviets were producing 


, 
ibout forty machine tools of a 


relatively in (with cone 


pulley drives) hiefly to iuisty the 


reated by the machine-building 


proyram in general and to some 


Ktent for replacement ol shop- 
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So 


vorn equipment, Prior 


World War II, 
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viet plant 
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Che outbreak of war between the 
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ible changes in the assortment of ma 
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nand centered on efficient, simple, and 
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ny tide of German conquest, 
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portant types of machine tools, 
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\ gnin 
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iutomation of production process 
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] 


uirts ol a general machine-bu ding na 
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automawuolr ol this sort 


will the Soviets to 


industrial ills 


overcome many ol their 

and will help make up tor a lack of 
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of this survey to 


It is not the purpose 


who daily both 


Soviet 


the ilarmist” 


extols and bemoans industrial 


strides, nor to awaken the uninterested 


or those who underestimate the Soviet 


industrial capacity. Production figures, 


those quoted by the Soviets, 


ilways be looked upon and ex 


amined in an analytical and objective 


perspective, 


produc tion fh 


True, the reported 


ures tor Soviet machine tools during 


1955 compared with those for the 


United States seemingly show that the 


Soviets outstripped us in that respect 


by a fairly wide 


H' IWEVER. a 
what | [ 


IcS ix hind 


margin. 


brief insight into 


these Soviet fig 


ures shows that the “alarmist” should 


restrain his nt and that the 
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sider his estimates and assume objective 


ittitudes toward Soviet industrial prow 
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ot service-sshop and garage variety. 


Should this assumption be correct, the 
Soviets even at present: are producing 
ot about 


machine tools only at a rate 


100,000 unlts a year. 


: iy 1 second question as to how mod 
ern Soviet machine tools are can be 
answered by comparing Soviet machine 


tool specifications with those of the 


United States. It may be assumed rea- 


bulk of current models 
ap 


proach in make-up, speeds, rate of feed, 


sonably that the 


turned out by the Soviet industry 


etc., the U. S. models made during the 


late 1930's and during World War II. 


Since then the United States has 


made considerable advances in ma 


chine-tool technology and through the 


introduction of tungsten-carbide tool 


has increased the productive ca 
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pacity of modern machine tools two 
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Che figure of 106,000 units produced 
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of the U. S. machine-tool industry 


which turned out more than 300,000 
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lf. is phasing out ob 
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Soviet machine tool stocks, 


Table 4 


annual production 
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duction, United States industry an 
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total productive capacity of Soviet ma 
chine tools. 
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New Army Aircraft 





The Bell YH-40, service test model of the Army’s new HU-1 Iroquois series front-line utility helicopter, above, combines speed and 
maneuverability with compact design. It is the first turbine-powered helicopter ordered into production by the Army. The Hiller H- 
23D Army helicopter, below, a 2-place craft powered by a 250-horsepower engine, will be employed for many different types of missions. 
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Defense Highlights: 


Monthly Review and Outlook 











e The Budget and Defense.—Shortly after Congress ad 


yourned, many Detens« Department othicials took advantage 
ot the opportunity to visit and inspect the many continenta 
and overseas bas« , Heets, ind torces of the United Stat \t 
the same t iC it the working leve the ndian eacl 
service were ¢ imining the hinancial probiems th preparatho 
lor presents the Detense Department's udvel or |! i 
year 1gf 

In Mmscal 1GQoo, the \dmunistratio { uide line reported te 
ipproach a figure of about $4 illion. It soon becan uy 
irent that all the pet projects of the Army, Navy, a \ 
Force could not be achieved within th sum 

Secretary of Detense N H. Mcklroy taced with tl 
need to cut some ery popular projects drasti Lie 

IC KE | t! ounsclo vhe oOmt out that tl \ ( 
nay have bore cal 0 1¢ ! oll ! ( ( 
ow s thar re esscentia 

Chere ire three ntercontinental m ile proyra \tla 


Titan, Minuteman. There is also the Strategic Air Force 


being ind the Polar weapons system under i ‘ 

Che ICBM SAC ind Polar ire profitable weapons o1 
when equipped with high-yield ir warheads. © ‘ 
What ould r ut out Thi probl m ilso exist t! 
termediate missile held, in aircraft types, and, to se tent 
nm smatier url e-to-all ind lr-to-alr mi sale 

More ind mor the Dete e Secretar, id ( ( 
ously at ill that ! whed a ive ! I 
extre cly ha cro \ ed rth th ive t vhip 
ping OY ( ivet ul ranny er a resea I i | 
ClOopiinie 
e Thermonuclear Fusion.—Very quietly the t: Atlant 
argument as to whether the | ted States or Great Brita 
had achie 1a thermonuclear reactu hisappeared tre t! 
public cy t t i ] overed that no laboratory | 1 yet 
prod t ol ul tl oO cco I ( 
nuclear particles had been generated 

In the | I States tl 1 ect or att , 
fusion are vith the Scvila ce e at Lo Alamos Scient 
Laboratory i iti 1 X it tl ()a R lore Natio “ 
tory Proo that a true thert oO car Tusiot } i ( ( 
tained 1s so comy ited that the scientists of both labora 
ire he I tre clore i my i he | 
n hot! test nter thers is vreat hope 0 ichie 

In esther ise these ire purely iboratory equi] t 
vhere ny Ol nenome ( | ist . 2 ‘ 
econds. TI 1 far cry trom a usetul cor ‘ 


making evel etlor oO orporate VCaADO 1 


| } r} 1 
the Hect wit! ! ency 1 Icast ce 
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Field, near Boston in the building assigned to the Air De 


l, 
ense System s Integration Division, The latter is a recently 


ormed division under the Air Research and Development 


(Command 
work 


The Mitre Corporation will assume much of the 


pertormed by Lincoln Laboratories in developing the Sage 
ind will release Lincoln to resume its mis 


ur-detense system 


sion of basic research in Air Detense problems. 


e Streamlined Procurement.—A bill to streamline procure 
ment was introduced in the last session of Congress too late 
lor serious study but it undoubtedly will come up at the next 
ession. It is a thoroughgoing attempt to reduce the mass of 
red tape now involved in weapons prox urement Sponsor lor 


“We can 


not on the one hand criticize the Detense Department lor 


the bill, Senator Leverett Saltonstall commented 


delay and inefhiciency when at the same time we impose 


nordinate administrative burdens through some of our stat 


ect their modernization. 





tile ind ney 

The mayor provisions ol the bill include the encourape 
ment of competitive negotiations, performance specihications 
to replace detailed specifications, fixed-price contracts, exemp 
tion trom reneyotiation in some areas, and expansion of the 
weapons system procurement technique wherein one con 


| he re 


wovisions i the bill to encourage the participation of small 
I 8 I 


tractor 18 cle siynated as a system manaper are also 


busine ss concerns, 
e Nike Hercules.—While competition quieted as to whether 
Nike 
the public was acquainted with two sites where the latter 


At Fort Tilden, near New York City, 


Bomare or Hercules was the better air-defense missile, 


missile is now in place 
1 special demonstration was pertormed for the benefit of 
company representatives, officers, and new spapermen., In the 
Washington-Baltimore area, the Nike battery at Davidson 
ville, Md., was rededicated in a special ceremony alter it was 
converted for the use of the new Nike Hercules in place of 


the Nike Ajax. 


e Snark Effective.—Since the Snark intercontinental sub 
onic CrUulsing missile was put into operational use by the 
Strategn Air ( ommand, additional capacities become ap 


parent The engineers were aware of some ol the advantages 
ol Snark, but many Ope rational personnel have been skeptical 
of the weapon because of its low speed. Because of the 
Snark’'s small cross section it 1s almost impossible for early 
warning radar to detect it. Furthermore, 1! high level attacks 
ire found impractical, the Snark is capable of low-level ap 
proac hes down to soo teet. 

It is especially attractive to tactical planners in that Snark 
missiles can be included with conventional bombers to satu 
rate a strongly defended target without suffering unaccept 
able losses of bomber crews and expensive aire ralt 
e New Sub Fires New Missile.—The first test of a new 
submarine and its new armament was successful when the 
U.S.S. Graypack fired a Regulus Il in its first launching of 


this missile from a submarine, After the launching off Point 


422 


Mugu, the Regulus, flying at supersonic speed, was guided 
200 miles to Edwards Air Force Base where the landing gear 


tailed and the missile crash-landed 


intermediate 
S. Air 


sixty ‘Thor 


e Thor Abroad.—The 


range ballistic missiles was airlifted recently to a U 


first ol 


Force base in England. It will be turned over to the Royal 
\ir Force crews for familiarization and training in handling 


and chec k out procedures. 


e New Seismographs.—In what appeared to be a last-minute 
scramble before the October 31st date when we proposed 
cessation of nuclear weapons tests, the United States installed 
a number of new-type seismographs. This new type is a long 
period seismograph that has already shown great promise 1n 
detecting explosions ot our own large nuclear devices in the 
Marshall Islands and Nevada. 

It appears that the United States is willing to defer further 

nuclear testing on a trial basis in the knowledge that it can 
determine if other nations violate their promise 1n this agree 
ment, at least in high-yield explosions. 
e Underwater Record.—The crew of the Navy's second nu 
clear submarine, the SEAwoLr, in cruising underwater for 
sixty continuous days recently set a record that should stand 
for a long time. Apparently they wished to establish a mark 
that would not fail during the period the Srawocr ts out of 
action while its reactor is being converted from a sodium 
cooled to a water-cooled type. 

\lthough the Srawout goes in for a long overhaul, the 
fourth and fifth nuclear submarines, Sworprisu and Sarco, 
have just been commissioned so that our active undersea fleet 
will not diminish. 

e Incentive Payments.—The Air Force is overhauling its 
methods of providing measurement criteria on which to base 
incentive payments to contractors. The Air Force has proved, 
too, that incentives, when properly defined and justly meas 
ured, increas Savings to the Government and prohts to the 
industry 

e Dart Development Canceled.—Army Ordnance has can 
celed further research and development on the Dart antitank 
missile. Army officials said that other “similar weapons un 
der consideration are in a more advanced stage of develop 
ment and will be available to equip the armed forces at an 
early date and at less cost.” 

As reported in other A.O.A 


British, and Australians also have antitank missiles. some of 


publications, the French, 
which are operational. 


e Nuclear Propulsion.—Although it was expected that weap- 
ons testing would come to an end, at least temporarily, at the 
Atomic Energy Commission’s Nevada Proving Ground on 
October 31st, activity in this area will not cease. The exten 
sive programs established or in the making for nuclear rock 
ets and nuclear ramjets will occupy the full time of personnel 


and facilities in the area. 
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Stability in Defense 


An Editorial 


LEP and growing concern Is frequently expressed in his phrase, “You can't turn the faucet on and off all the 
nowadays both 1n military and civilian circles about tim His comment apples with equal force to all other 
the changing levels on which our national detense ts elements ot the detense team. It propria Wa very special a Tt 
kept trom year to year, and almost trom month to month crucial way to our weapons ot all classes, ground, sea, air, 
This concern is not alone with the level of public CXp nditure and space, 
but also with reference to the ups and downs ot the level Nor is this comment intended to munply that the 4 t 
at one time on a semihysterical tree-tor-all basis, at another high level of public expenditure must continue indefinitely 
on limited rations with belt tightened. The pendulum swings What we must soon come to se that there is a sale | 
trom a must-have-it-at-once attitude to stretched-out pro in all departments below which we t not vo. Once ha 
duction and often to complete cancellation arrived at it, all hands in military and in id 
This is not a new condition in our Republic. National de ministrative and legislative area ‘ ive lo ‘ 
tense with us over a century and three quarters traditionally compromising support over the lo term, cise Wwe ‘ ce 
has been on a feast-or-tamine basis At the moment, our tinue to squander our nationa ubstance to the rummation 
country and its taxpayers are making great sacrifices to sus the very way ot lite we are trying to preserve 
tain the current needs. But come new Sputniks, and we will \ case of the need to question expenditure th 
do handsprings at vast cost to meet the challenge, only soon tudy now under way in the Department of Detense relat 
thereafter to drop back to a dangerously low status. to continued production of the Jupiter and Tho 
The economic waste in such an attitude is largely respon missiles. Its ryvht and necessary that such a study be 
sible not only for our confiscatory taxation—it is also the ind steps taken promptly to standard rot only i] 
major factor in bringing about our staggering national debt these categories, but in all other categories as we 
Multiplicity of types is wastel wth of the taxpay 
MOST recent case in point is the instability of our policy ioney and the fighting man’s eflectivenc in time « val 
as it relates to the affairs of the National Guard. Maj Standardization of we ipon types must come, and the q | 
Gen. William H. Harrison, Jr., president of the National the better. Only then can our arsenal of weapons, rea 
Guard Association, in addressing that organization’s eightieth use, yrow to vital strength in number 
national conterence recently in Atlantic City, focused atten There comes a time in weapon development whe 
ton on the problem by stating limited experimentation lessened and producti ( tand 
“You can't turn the faucet on and off all the ume. It was — ardized type tewer in number and st ed im ce 
at the urging of the Department of Defense that we ex gets under way. When that point reached we w 
pended much effort to build up the size ol the National to hx upon a level at whach the toch V1 be mamta i 
Guard a couple of years ago, only to be told this year that — hold to it over a period of years, Deter tic 
the Guard was to be reduced.” type and the level are functions of the prot ona 
While the Guard's strength is to remain at 409,000 officers — have to tight the battle: 
and men for the current fiscal year, there is no assurance that 
further effort will not be made to reduce it drastically next _ final factor of such a stabilized prograr ‘ | to 
year. The Guard, through the State Adjutants General, ha yuarantee a level of replace nt at which the 
proposed a level of 27 infantry divisions and 6 armored divi of both conventional and 1 ca ‘ ‘ 
sions. Under the plan the Guard would lose 17 per cent of newly developed type For example, tl reat 
its existing units, but enlisted strength would remain at about funds to meet the nv i ‘ f ‘ 
yoo0,000. Othcer strength would be reduced from j lo resulted in the set rapul ul att ol tl 
thout 40,000. find the money. Many | ti vhicl 
In defending the Army position in the matter, Gen. Max inced forces are being neglect | that 
well D. Taylor, Chief of Staff, addressing the same group vet the lion's share of the availal le 
explained that the losses in units and officer strength of the Our aircratt are be 
Guard are attributable to the reorganization of each of the of the Fleet is being cut bach tank 
twenty-seven Army National Guard divisions into five battle newer types awaits the d ! 
groups of the pentomk type. The larger units mean tewer lense expenditure there ! 
othcers. Essentially, the solution is influenced by the shrink Stability in dete ‘ } 
ing Army dollar. lition. It w ome as hea 
It is not our PUT Pose here to dwell upon the Guard tua that the detense dolla | 
tion. It arises trom the same ruse that underlie h of fiohting man that } 
our detense instabilty. General Harrison expresses it well perior weapot ‘ 











Executive Board Of A.O.A., Electronics 
Committee Holds Meeting In New York 
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Proving Ground Instrumentation Group 
Meets At Naval Air Missile Center 


\f 1 
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Florida Post’s Patrick Chapter Holds 
Luncheon To Start Membership Drive 


Sout e of t 





Attending the Patrick Chapter’s membership luncheon were, left to right: G T 
Willey, vice-president and general manager of Martin-Cocoa, the host; Col. L. M 
Orman, chief of ABMA at Patrick AFB; Col. E. G. Woodrich, Chapter chairman 
and W. P. Wood of Martin-Cocoa, chairman of the local Membership Committee. 
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General Hinrichs Discusses Army’s 
Weapons At Northwest Post Meeting 
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Thiokol 


HUNTER-BRISTOL 


DIVISION—at BRISTOL, PENNSYLVANIA 


Thiokol’s Hunter-Bristol Division is an out 
standing pioneer in rocket-powered test 
systems, such as rocket sleds to test pilot 
ejection devices. Located at Bristol, Pennsy| 
vania, Hunter-Bristol also produces aircraft 
and missile support equipment, air frame 
modifications, thrust and weighing stands 
and vital auxiliary power units. Its special 


engineering and production facilities are 


equipped to produce and test such equip 
ment as igniters and fuses, as well as 
custom-engineered metal and electronic 
products for military and commercial use 
Engineers, scientists — perhaps there’s a 
place for you in Thiokol’s expanding organi 
zation. Our new projects present challenging 
problems and the chance for greater 


responsibility. 


Wh niak 


CHEMICAL CORPORATION 


TRENTON, N. J. * ELKTON, MD. * 


BRIGHAM CITY, UTAH * 


HUNTSVILLE, ALA. * 
DENVILLE, N. J. ° 


MARSHALL, TEXAS. * 
BRISTOL, PA. 


MOSS POINT, MISS 


® Registered trademark of the Thiokol Chemical Corporation for its liquid polymers, rocket propellants, 
plasticizers and other chemical products 
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Ground Support Equipment Section 
Holds Two-Day Veeting In New York 








FREE ENGINEERING DATA FROM THE WORLD'S LARGEST PRODUCER OF 
SPECIAL VACUUM-DEPOSITED COATINGS 


Include ! on reflection transmission adherence hardness 
durabilit er resistance and other characteristics. Covers these 


coatin lor w other material 


\luminum First Surface Mirror 
( romium First Surface Mirrors 

1] t Surface Mirror 

ral bilter 

wparent Mirror 

Splitters, Hi-Efliciency (low or no light absorption loss) 

i Splitting Dichroic Mirror 

Hitting Dichroic Filter 
l Llectrically Conducting Coating 
parent Electrically Conductis (loating 


plitters or Dichroic Mirror with transparent elec. 


conducting coatin 


cthron Coating 


World u t facilities for production of icuum-deposited coatings. 
( omplete and expert con ulting engineet 


WRITE TO 


Lo, LIBERTY vacuum-deposited COATINGS 


LIBERTY MIRROR DIVISION . Brackenridge, Pa 
GLASS). = LEIBBEY-OWENS-FORD GLASS CO. 
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Avco directs a missile from the ground-up! fF: 


AVCO MAKES THINGS BETTER FOR AMERICA 
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Phiiadelphia Post Officers And a oa 


Directors Welcome New Officials 3! Season With Meeting, 
‘ Address On Space Conquest 





HOLNG 


SPECIALIZED WELDED FABRICATIONS 
for example 


VACUUM 
RETORTS | 


This heavy INCONEL Vacuum Retort 
is one of a number of such designs 
being produced by ROLOCK. Approxi 
mately 2 feet in diameter by 8 feet high, it is used for high 


temperature vacuum annealing 


By entrusting such work to ROLOCK, you gain the many ad 
vantages of competent engineering supervisior production 
personnel thoroughly experienced in the problems and materials 
involved; a modern plant fully equipped for inspection and 
testing as well as fabrication 


Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 
assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain 


less Steels. Send us an outline of your requirements 
r problems up te 


KINGS HIGHWAY, FAIRFIELD, CONN 
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1 MARINE CORPS helicopters hover 
over TEW site, drop antenna, genera- 
tors, radome and combat control 
shelter. Miniaturized components con- 
tribute to light weight 


2 WITHIN TWO HOURS Tew system 
is in Operation. At approach of enemy 
aircraft, signals from antenna feed 
through monitored console to combat 
interceptor shelter nearby. Here range 
azimuth and altitude data are pre- 
sented on plan-position indicators for 
command decision on interception 


3 ALERTED BY TEW, Marine jets 
scramble to intercept enemy. Extreme 
range of TEW provides extra minutes 
to throw up air umbrella over target 
area. Fighters carry air-to-air missiles 
like Sparrow I developed by Sperry 


NEW PORTABLE RADAR TO 





_—~ > 


THE STORY BEHIND THE STORY 


-_ 



















GUARD MARINE OUTPOSTS 


Can be flown to site, set up in 2 hours 


As fast on the move as a fighting Marine 
is the new “TEW” (tactical early warning) 
radar system being developed by Sperry 
for the Marine Corps. Only one-fourth 
the size and weight of conventional 
radars, TEW is easily carried to battle 
areas by helicopter, cargo plane, truck or 
amphibious vehicle. Within two hours, an 
18-man crew can erect the 
and place it in operation. 
Designed to detect both close-in and 
distant supersonic aircraft and missiles, 


TEW also determines their height—com- 


TEW system 


bining the functions of two present radar 
systems. Its operation is almost completely 
automatic, requiring only one operator to 
monitor its control console. Radar con- 
sole and rotating antenna are housed in an 
inflatable radome, while the combat inter- 
ceptor control shelter which completes the 
TEW system is located nearby. Both can 
withstand the rigors of arctic or tropical 
climates 

With its very long range and portable 
construction, TEW provides the Marines 


with the means to extend the nation’s 


defense perimeter and insure added pro 
tection for key installations and outpost 
Like the new super-radars developed by 


Sperry for the Navy's missile cruiser: 
TEW 1S an important contribution to our 


growing power to deter aggression 


5 PLR RY GYROSCOPE COMPANY 
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Roehik 


Puget Sound Post Members 
Hold Fall Meeting At 
Larson Air Force Base 


Member 


rived at 


At Albuquerque meeting were, seated, left to right: Maj. D. L. Schmucker, Post secre- 
tary; Rear Adm. L. V. Julihn, vice-president; Dr. K. A. Ehricke, guest speaker; J. J. 
O'Connell, Post president; Clark Read, director; Standing, |. to r., C. W. Haig, Jr., 
Lieut. Col. J. M. Banks, E. W. McDougall, and Rear Adm. W. W. Juvenal, Post di- 
Bb. H. Bright, vice-president; W. T. Geyer, treasurer; Maj. R. A. Poe, director. 


rectors , 


MAKE YOUR MARK 


better, faster, at lower cos?... 


with the AMfarxe fff meron 


Markem machines are helping ord- 

nance installation ave time and 

money in their marking operations, 

The Series 55A shown manually or 

automatically receives, prints and find out how the Markem Method— 

ejects projectiles 75 mm through 105 the right machine, type and marking 

mm, or other cylindrical objects up to = eo9mpound—can_ he Ip you make your 

10” in = eter, = cs & 9 to 100 mark... better. Write for full details. Aberdeen Post Directors 
pounds, Vv al ) eature includ 
: lickly Pia. ged printing elements . .. MARKEM MACHINE CO., Meet To Plan Program Of 
removable inking-printing unit for Keene 9, New Hampshire Activities For Coming Year 


«vy vevor cet- s 4 

easy access in conveyor line set-ups; 7 WE A, 7 

self-contained electric drive; explo- ? 
(as — A. ” / 


AE YOUR. 
sion-proof equipment when required. _ 
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Spaceman -1958 


Today, the electronic brain is the 
spaceman controlling the rockets and 
satellites probing outer space. It is 
a vital part of many electronic sys- 
tems being developed by Sylvania 
to help man explore the universe. 
Scientists and engineers at Sy 
Electronic Systen are develop 
vanced electronic systems that 
tribute to man’s conquest of outer! 


Over 1,000 strong, their combined t 


¥ SYLVANIA ELECTRONIC SYSTEMS 
ELECTRONICS FOR INDUSTRY AND NATIONAL DEEENSI 
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e COL. CHARLES R. BAXTER, f 


ecretar\ 


from active 

| 1937 | 1 Baxter 
military rvice i /, Colonel baxte! 
became al mcialt of Nene | Mills an 
later production vi president of Bauer & 


Black 


retirement 
headquar 


eral yeal 





Precision instruments require vantage. He | d the financi 


tituted fiscal 


mirrors and optical parts of states chhils ane heen Slee alt ee 


ff assowute EXACTNESS 


OUR 


first surface mirrors 
with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic WILLIAM H. MITCHELI 


O)r 


beam splitter S 


optical filters 


Guaranteed to be 
Without 


DISTORTION 
DIFFRACTION 
DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- 
positing metal films. Send for our free booklet. 


EVAPORATED METAL FILMS CORP. 


ithaca, New York 
Dept. O 
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it takes more than “know how” to solve major defense produ tion 
problems: it takes plenty of production capacity, too. We have it: in 
equipment alone we count over 1500 major items in one plant. A full 
staff of engineers work here in research, design developme nt and pro 


duction. And there are hundreds of machinists, heat treaters, welder 





forgers, assemblers, riveters, foundrymen. Clearly, we have the capacit) 
to handle major projects in whole or in part, at any stage from original 
con — to operational assemblies. Contact any American Car and 
Foundry sales office or Director of Defense Products, American Car and 
Foundry, Division of Q C f Industries, Incorporated, 750 Third Avenu 

New York 17, N. Y. Sales Offices: New York Chicago — Cleveland Numerous hydraulic presses 


Washington, D. C. — Philade Iphia San Francisco — St. Louis 00 Oe 
draws, stampings ond other 
hot and cold forming oper 
atons 















AMERICAN CAR AND FO 


fISIton O Ff 





UNDRY 


INOUSTR j YRPORAT 


Products for Defense 


For example: Rocket Engine Cases+Missile Ground Support and Installation Equipment 
Artillery Shelis + Radar Structural Members «Armor Plate «Armored Vehicies 





From Normandy to Eniwetok, P. F.C. Joseph Willie Kilroy was there... 
and he'll be out there somewhere when man in space is commonplace! To- 
day, the top astroscientific and missile engineering teams in the country are 
already at work on the fundamental problems of space exploration and the 
manned orbit vehicle. One of those top teams is at Martin—with 30,000 
engineering man-years of experience in missile and space system pioneering. 


% 
‘ 
- \ 


mom ee ommece —- a muémeae cam em ece ecco © ome - 
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© JOHN H. CHAPLIN 


MVEA 2A FEN A a 
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EXPERIENCE 
IN 
ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15° H. C. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


AETNA* STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 
General Offices: Pittsburgh, Pa. + Plants: Ellwood City, Pa., Warren, Ohio 
Research Laboratory: Akron, Ohio 
CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN- 
VOUS ELECTROLYTIC TINNING LINES + SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAMLESS 
TUBE MILLS * DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT + ROLLS AND 
CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER, PLASTIC AND CHEMICAL 


we 


rm 





NEW DEVELOPMENTS 





Plasma Accelerator 
for space travel wet 
ve ile d 


lerator 


[-shaped glass tub 


1 in a vertical position and the 


High-Power Rocket Engine 
The Advanced Research Project 


t Lete ri a iwned a | 


\! , Lore? 
¢ We 
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WHY CAN THE D8 HANDLE LOADS LIKE THIS? 


One important reason is the design of the bulldozer cost fuels as No ) furnace oil witho it foulin 


blade. This powerful CAT D8 Tractor is equipped with tive seals and filters proteet running gear. The 
the ¥e Balderson [ Bulldozer. made exclusively lor sive ( iterpillar oil cluteh need no adjusts 


( aterpillar built Tractors. thousands of hour far longer than ordinary « 


Note how the load of coal flows inward and for Let your Caterpillar Dealer 
ward, builds to huge size. The Balderson U Bulldozer the D& Tractor can give you 
is scientifically designed to keep loads like this rolling dling. He'll bring one right out 
efficiently. When it’s backed up with the 1lOl HP i demonstration. And as a Cat 
(flywheel) of the D8. the result is high production sure of prompt se rvice and qu 


The Indiana & Michigan Electrie Co. is using this investment paying off 


Caterpillar De Tractor to push coal into hoppers for Caterpillar Tractor 
transfer to the powel plant at Mishawaka, Ind Three 


other Ds are also at work for the firm ind at low CA ‘ i f? R 3 L LA Rr 


operating costs. 
Caterpiliar and Cat are Registered Trademarks of Caterp 
There are two big reasons whv costs stay down 
with the D&8—long work life and minimum down time 4 we 
' : no- EA 
THE Linc T 


on the job. For example, the D& operates on such low 


coAt 











New Developments (Contd.) is received Defense Department approva 
f antit ' 7 f the M14 
f i i ilu DI 
i u i rate $35. 000 
Lhe rmiy " the cluster 1 M O00 total of 70.000 
il u S70 O00 000 bere iu 
! \ | ce Pe, 1959 
t it c | Ket 4 | et i ‘ Cla u 
, ypul . f the ( M14 fl i t i 
t ta eda , | 
th the f roduc te cheduled to 


fhe Army recently nounced that it | currently authorized pilot-line run at 








Machine-building is 
for the experts 


welt hooks for 
high speeds, with absolute uniformity in every dimension 
built by 


produced automatically at 
that’s the 
lextile 


Tiny the textile industry 


function of a machine designed, engineered, and 


Machine Works 


If you have a machine-building problem, Textile offers a complete serv- 
ice, in confidence. We engineer the necessary tools and patterns produc e 
exactly the right castings in our own mechanized foundry, machine to 
the precise requirements of the job, assemble. and test 


Write for “A Modern Plant 


¥ Prod ‘ 
recision Production . 


Let TEXTILE make tL 
TEXTILE MACHINE WORKS - READING, PENNA. 


| nezineering * Pooling os Modern Mac hine Shops a Pree ision Assembly 


Mechanized Foundry * Over a Million Sq. Ft. of Manufacturing Floor Space 


one 


responsibility your copy of Geared to 
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Navy F8U-2 Fighter 

Che Chance wight Crusader II, sched 

uled to be t Navy top perto ince 

er Arie id ) pro 
lucti f i leta are 
Classihied t ti li ‘ that the 
ew pla fl t ri t ce t pet 
rt yund. It i thie me ( and annie 
linn i e FRI a: cept that t 
fixed f ber idded under the ta 
ectior ifterburner air 
cool nay ( ted itop the ta 
co | ! vide increase 
tabilit it t el eed it i the 
F8U-2 ope 

The ¢ ache I, current mderge 
tests at | \ir Force Base, Calit 

in ¢ the Navy figlite t the 
future (see page 3YS) 

\rman FRU-2 « t ot 
Sic nice i all led ile four 
7) ! ca I thirty-t yar ( 
rocket It a i 1 = 2-positior 1 
vhich il t I te to eve v« 
ig} eds at vet land it 
irea T < I I lech 
Air Force Studies Rays 

Che po ty that infrared It 

et ra | prove valuable in track 
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\strodyne was founded early this year to bring to 


gether in one productive group all the skills. experi 


ence, and facilities it takes to design and manufacture 


\merica’s major solid propellant missile systems. 

From Phillips Petroleum Company came men 
with impressive backgrounds in research, design, 
and manufacture of superior solid propellants. From 
North American Aviation came men who know mis 


sile systems management, and who have designed 


—aimed for the future in solid rocketry 





and built the largest rocket engines in use today, 

Today \strodyne has the experience to design, 
develop, and manulacture complete propulsion \ 
lems, extruded and cast propellants, solid propellant 
rocket motors and boosters, and vas veneratol 
charges for auxiliary power units, 

Inquiries are welcomed On any pha eol the olid 
from preliminary design to quan 


propellant field 


lity production, 


ASTRODYNE, INC. 
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Spicer Universal Joints Are a Vital 
Part of Over 30,000 Applications | 


You’ll find Spicer Universal Joints specified on all kinds of 
aircraft ... where quality must be the highest... on 
dynamometers ... where dynamic balance is critical . . . on 
off-highway equipment... where dirt is the thickest. In all. 
designers have employed Spicer Universal Joints in over 
30,000 ways. 












Compare these features of Spicer Universal Joints before 
you write your specifications: 
@ Case hardened splines are ground to a smooth finish on 


all sliding surfaces, then phosphate coated. 


One-piece yoke design insures the rigidity required 
for true bearing alignment. 


@ Dynamically balanced to the closest limits, 


Complete range of sizes for every appli- 
cation in a wide selection of flange and 
yoke types. 


DANA CORPORATION 
Toledo 1, Ohio 


When you need help with a power transmission 
problem, call on Dana's 53 years of experience. 


DANA PRODUCTS Serve Many Fields: 





AUTOMOTIVE: Transmissions, Universal Joints Propeller Shafts, Axles, Powr-Lok 
Differentials, Torque Converters, Gear Boxes, Power Take-Offs, Power Take-Off 
Joints, Clutches, Frames, Forgings, Stampings 

INDUSTRIAL VEHICLES AND EQUIPMENT: Transmissions, Universal Joints, Pro 
peller Shafts, Axles, Gear Boxes, Clutches, Forgings, Stampings 

AVIATION: Universal Joints, Propeller Shafts, Axles, Gears, Forgings, Stampings 
RAILROAD: Transmissions, Universal Joints, Propeller Shafts, Generator Drives 
Rail Car Drives, Pressed Steel Parts, Traction Motor Drives, Forgings Stampings 
AGRICULTURE: Universal Joints, Propeller Shafts, Axles, Power Take Offs. Power 
Take-Off Joints, Clutches, Forgings, Stampings 

MARINE: Universal Joints, Propeller Shafts, Gear Boxes, Forgings, Stampings 


Many of these products manufactured in Canada by Hayes Steel Products Limited, 
Merritton, Ontario. 
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destination at Army establishments w hic \ OM ft Nal 
throughout the continental United State defensive t 

and Alaska 

Phe 13-man vehicles, being transported Lunar Power Station 


by the Military Air Transport) Service lem ect er stati rr 
ire armored versonnel carriers 113) ising light 1 thre 1 
made of aluminum. lac P113 can mount tise t 
i caliber .30 or caliber 0 machine gu cently by scientists at the West 
Phe manufacturer 1s the Food Mac 
and Chemical Corporation of Sat Orne 
Calif. The aluminu tructure provick ra 
equivalent ballistu rotecto itl ‘ = 
weight than cor irable teel cover! ‘ a 
o , 

The amphibious ve les are pilot mod cs - ( 
els for test by rm Ordnance and the <= Bit 4 i 
U.S. Continental Army Command. While — 
the T113 i ( 1 primarily t , 

kn eh ne ; oie = “Electronic farming’ for moon power 
8 14 ' Power output 1,200 kw. per acre 
hattlefield mobility, 1t also can be used a WW eight 17 Ib per ku 
a rocket- launcher: Carrier i sell . Capital cost $3.50 per kw 

cay" cart i rta ( 1 
tank 1 e Carrictr i ( ( ble 1 

watio < ( ind post velncle nat lectru t tut s 
argo carrier, or fire-direction center the fact that a t tat High-Speed Propeller 

tlhe 

Mach 4 Missile eli 

The Air Force recently disclosed that a I 
Lockheed \ 7 ramjet n ‘ i Deer ire ‘ i ( 
flo 1 cx¢ t tou { tin ed I i 1 ( 

ound to bx e fastest ! it 
missile in t free | i t t ev 





| weneanearewexaweues oF we postens =! ~=—S YOU Can Afford This 


WE ARE PREPARED TO SOLVE: 


Programming research in petroleum 


General Electric 
Computing 
Service: 


Traffic studie origin and destination 








JO00 


Report Making 


oT) 


Liquid flow analy 
Power utility distribution studies 
Computer simulation 


Cut and fill calculations for 
highway construction 





Engine design calculation 
Vibration analysis 


Military and management consultation and 


operatior inalysis 


Automatic structures design programming 


OO 000 ooo0 


Mathematical or scientific equation and 
problem solving 


0 Product or organization simulation 


CT) Other ple ise describe 





A complete range of General Elect: 
Computing Services is now available 
to industry, busine educat 
military and gove ment. Facilitic 


| 
| 
1 
{ 
1 
‘ 
' 
i 
include a large and versatile high , / ¢ 
i 
i 
1 
' 
' 
' 
! 
! 
L 
! 
! 
1 
! 
' 








capacity computer and a staff of 70 ss 
analysts, programme code eade 
in the computer applications field It’s true! The programming ‘ 

on more inf mation, check you problems for a series of telescopes If t ind | I 1 twice the 
et ee P blems above the largest telescope now in existe ? figured out to approximatel 
ened pein Agel cy d engineering man } yur! It is estimated that r t} ; 
address on your company letterhead, t would have required more thar e year of 1 jlation 1 ‘ 
the office listed below at right complex problems 

Perhaps you have a problem General Electr ald ‘ th sir 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


ee wae ae I] 
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Algae for Spacemen 


Parachute Tests 


| space 1 licine, i » test ira t t is OF 





For Automation In Pressworking 
| THINK OF WATERBURY FARREL 


> e> e> o> e> 0 0 0 0 > > 08> > =) 


COLLAPSIGLE TUBE 
EQUIPMENT 


HIGH SPEED PRESSES 
Two? Bion 


MULTIPLE STATION 
MACHINES 


OPEN BACK PRESSES 
eA " 

PILLAR PRESSES 
«Act 


SMALL PRESSES 


en Bock Be 
SINGLE AND DOUBLE 
GEARED ARCH 
DRAWING PRESSES 
THREADER: 


MINT COINING 
PRESSES 
LATHES 


AMMUNITION AND 
0. 





—_- —--- -- 


! 
THE WATERBURY FARREL FOUNDRY 
& MACHINE CO. Waterbury, Conn 


OIVISION OF TEXKTRON | 





SALES OFFICES: Chicago + Cleveland « Los Angeles + Millburn, N. J ran 
w 4 


FOUNDED 1851 


« N 
Trak 





’ . | 
( 
he 
} ui 
( SII 
1 tac 
Mine-Clearing Snake 
~ } ’ 
La 
} 
Or Wy) f 
| 
Nuclear-Powered Frigate 
( () \f 
| 0) fe 
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Vought Vocabulary 


ef ej/e P 
re li a-bil 1-ty « Fleet-proved heritage of Crusader Ill, 


backed by 41-year Chance Vought tradition 


Reliability, like superior speed, altitude and maneuver- Regulus I became an operational missile as early a 
ability, is built into Vought missiles and aireraft. 1955. It has proved its reliability with a record of more 
This vital ingredient is the Fleet proved heritage of than 700 flights. Regulus 11, carrying on this tradition 
Crusader III, Chance Vought’s automated all-weather for reliability, in September accomplished history's first 
Navy fighter. flight of a supersonic missile from a submarine 
Crusader I achieved a major breakthrough when Experience gained with Crusader 1 and the Regulus 
it became the first 1,000-mph-plus fighter to operate missiles is the heritage of Crusader II i herita 
from aircraft carriers. This airplane established U. §S backed by 41 years of developing, producing and 
and world records... became operational faster than — servicing reliable sea-going weapon 
any modern jet in history. In an era of increasing 
technical complexities, it is proving its reliability aboard cwawce 


Navy carriers in two oceans. 


OUGHT AIRMRCRArT 


~\ INCORPORATE DO PALLABG., TEXAS 






— +7 9 


eS 





an ————— c 
I a > o 
Crusader I on duty with the Fleet. Over 700 successful Regulus flight 
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For Safe, Leakproof MATERIALS PROGRESS 
Sh U t-off George S. Brady 


of Liquid Fuels 


SPECIFY: 


Ei a3z221ex 
wWenteda 


Chest 
GATE VALVES 





Oil from Shale 


Chevron Packing 
Expands as pressure 
increases to prevent 
( ipage at stem. 


Chest Vented 

to Pipe Line 

Seal on one side vents 
chest to pipeline, thus 
prever ting locked-in 
pressure buildups. 


Micro-finish 

Wedge 

Seating surfaces are 
precision finished for 
exacting metal to metal 
fit against seats 


Positive 

Shutoff Seal 

Located in one side of 

the wedge only, this seal 

compresses against 
» seat forming an 

olute shut-off. 


Integral 
Body Seat 
Integral design elimi- 
nates threads, welds & 
other objectionable sur- 
face irregularities. 
@ Proven under environmental field 
conditions, these contou! engineered 
Gate Valves seal equally well with line 
flow in either direction. Seal in one side 
of wedge vents valve chest to pipeline 
preventing dangerous pressure buildup. 
Valves are available in various sizes ina 
range of metals. Write today for literature 
and the name of your nearest 
Hamer representative. 
ts 
Pas 


Send for FREE Bulletins L1G, VCG B53 


Ee aA BBR? vacwes rxe 


58-1B Box 1851 — Long Beach 1, California 
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EXTRUSION * CASTING * FORGING « FABRICATION 


<CURME'X" 


for new levels of Corrosion Resistance 
in standard stainless steels 


EXPECTED SERVICE LIFE OF TYPE 304 STAINLESS TUBING 
UNDER CORROSIVE CONDITIONS (80°. OF ORIGINAL THICKNESS) 








20.3 
YRS. 


CURMET AVERAGE 15.4 











AVERAGE TEST B TEST C 
CONVENTIONAL ON ON 
PROCESSING CURMET CURMET CURMET 


Tests by three CurmMeT customers* confirm the findings of Curtiss Wright’s oy 
Metals Processing Division laboratories: Curmel extrusion imparts substantial 
greater corrosion resistance to stainless steel alloy 
For the results shown graphically above, t 
and CurMmel extruded material were subjected | 
(Huey) test in accordance with ASTM specifi 
Phe tests were made in relation to require 
tubing and fittings. The increased service 
processed stainless is attributed to a homey 
other methods of conversion. [It is achieve 


ductility, impact strength or other property afles 


*Names 


FOR FULL INFORMATION, WRITE TO 


METALS PROCESSING DIVISION ® CURTISS-WRIGHT CORPORATION 
760 Northland Avenue Buffalo 15, New York 





TELLING THE MISSILE WHERE TO GO 


and how to get there! They developed the complete air tion finders, inertial systems, comput 
The button is pushed. The missile borne guidance for TALOS, the Navy's ers, semi-conductors. ITT is also rich 
rise from the launching pad lowly deadly “flying fish” launched from in these kill ind has the research 
then roar Ihito space uided-mi sil cruisers They devel laboratorie ind expandin manuta 
But the problem has just begun! oped the complete guidance for the turing plants to irry the work for 
Now the brain” inside the missil Army's LACROSSE, including ground ward 
takes over. Thi the crucial part of iir, tracking, and computing equip Depend upon it when the missile 
missile warfare ment. They helped with RASCAL, an is launched, it will know where to 
lhe target must be found — or met Air Force air-to-surface missile. They ind how to get there 
head-on or overtaken The missile developed the launching and firing 
must be steered. Itmust change course controls and test equipment for the 
double back if nece irv. It must Air Force's BOMARC missile. They are 
think” its way to the enemy designing and building communica 
tion networks for the ATLAS intercon 
tinental ballistic missile 


EE 


What ITT is doing about it 


Since 1949, top scientists in ITT labo : : 
ttories have been deeply engaged in Experience — where it counts 
missile guidance and control. They are ITT is especially qualified for missile 
deeply engaged now plaving a bis uidance development~— because of 
role in national defense working with long experience and special skills in 
the Navy, the Air Force, the Army lir navigation and radar 

UNIVersitic ind associated laborato Other skills count heavily too — in 
rik ind other manufacturers infrared detection and homing, dire¢ 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Groad Street, New York < 
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Materials Progress Contd. cient ¢ to Nuclear Fuel Elements 





Solar Battery Units 


w~ 


The further we progress, 
the more important 
experience becomes in solving 





today’s most urgg@nt problems. 


A 


+ 
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: 


* 
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One company actively and continuously 


engaged in advanced ECM research 
and development 2 
since 1952 is... (fy) allicratiers 


SERVICES— ress 


Electricity from the Sun 
« electronic ¢€ 
+ reliability « 

EQUIPMENTS 


' wentermeasures «+ rr na 


tions « rada 
€ ; . fra redus « heat exchanper 
: - pulse pe tors « tenna 
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Materials Progress (Contd.) 
what are your remneneemmpaor eA 
° ° | ] 9 ies 68 inten comeien 061 
missile power pro ems. con wat (Pont, one of th é 
onee! 1 wroductior f ilicotr 
tira me Se Ge eta j tting up to produce a 
"5 = : tia 5 9 uperpure grade under English license 
by reducing t tal fre very pure 
BRARTING 2 fixsizcine the mest fom a very 
Here is a rocket-motor starting RE PORE ee eee ee 
igniter engineered by Beckman & | jy a new German proc 
Whitley. Threads into the 
propellant chamber and withstands | Electrical Contacts Me 
its pressure. Arms and disarms rgical C orporat North Chica 
remotely, electrically; provides Ser , Aare et 
status signals, electrical and “a He ghia ae a i. fin 
visual. How about one to your machining ve brass with a core 
/ ‘ations? oin silver 1, palladius , 
\. . a specifications - = 
t Tae t i 
SEPARATION? ‘ the om 
” ¥ ; surface metho 1 particularly 
This tiny guillotine severs idapted f ll contac arts f 
electrical or hydraulic lines ' aturi 
explosively by electrical command 
signal, can be equipped with > ee ee i ¥ = pate ee 
wide range of squib provisions eS er fia aren sig codbachyon 
—two examples are shown. produce 
Many specialized types with N. J. 7 ‘ ‘ 
cutting diameters to 4 in. up to 4.2 ( to 1.60 
have been produced. feet im length for continuous belt opera 
What can we do for you ? — Pec : “ pis z 7 
? O1 sad 
DESTRUCTION ?)2° 
Acceleration-integration mechanisms Ne 
in this Beckman & Whitley arming 
and firing device are in duplicate for ee ee Oe a ee 
ultimate reliability. Total arming time | ,,..);,;, 
8] adjustable from 2 to 8 sec. Has crose, ( 
automatic reset, electrical primer roduc consuming countric ive 
safety switching and return ; — alk. 
telemetering circuitry, is adjustable = 
_ for acceleration in either direction. s 
Other types include lanyard and eal : 
electrical arm/disarm canister and that the sucrose mole« 
primacord destructors. If your problem aract Id 
is different, let us hear from you. _— ' 
Pre-packaged explosive power units provide higher ; 
reliability and greater power for a given weight = 
and volume of space than any other actuation Now tman Chemical Products. hh 
method. Some of the many other applications to Sh t, | fferi ucrose ace 
valving, ejecting, fracturing, etc., may be interest- = em ‘ r and e9 
ing to you. Just ask us mare = seed a " 
Beckman + Wh aaa 
cokmare ¢ hilley wc. ee a 6 en es See et ote: 
CALIFORNIA | sucrose with acetic anhydride and iso 
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From concept 
to countdown... 
Crosley 


Avco-Crosiley Missile Capabilities 





Materials Progress (Contd.) 





butyric anhydride. It has high molecular 


weight, 847, and a compact molecular 


structure that gives outstanding stability 


to light and heat. Since the melting tem 


perature is about 350 degrees Fahrenheit 
and the boiling pot about 550 degrees, 


there 1s no fuming 


Aluminum in Automobiles.—After 
years of worl fleoa Research Labora- 


has produced an aluminum-fin, 


tories | 


brass-tube automobile and truck radiator 


weighing 20 per cent less than conven 
with material 


n 
im 


tional copper radiators and 
costs 20 per « t below those tor copper 
Extensive ts have demonstrated 
a high efficiency of heat transfer and re 


Onlv recently Alcoa 


units 


sistance to cor 
technicians demonstrated the uperiority 
and weight possibilities of alumi 
num-silicon alloy motor cylinder blocks 
over those « onvention ron castings 
With 
uses 
spectacular > of aluminum 1n 
automobil nd trucks may be antici- 
pated Phe tomobile industry used al- 
most third more aluminum in 1958 
than 1 its 1958 aver 
/ 


! 


sumption of revue per Cal 


NEW TORPEDO then ten times the 1999 prewar car a 
increasing of alumi 


erage. | idoptiot 


JOINS THE FLEET | ee 


basis and heapenmeg 
r 


Cadillac broughat or ple, contain 


VITRO’S weapon systems capability is dramatically demon- oe a onnng = ae 
strated in the new Mark 39, a wire-guided torpedo which the er ck etek ees as pei 
U.S. Navy has just added to our growing arsenal of under- he Williams. P pt ae 
water weapons. ! | } udlumit 

Spider-like, the torpedo pays out a wire as it drives through 
the water. Over this wire combat crews send electrical signals 
that guide it to its target, regardless of course changes or other 
evasive actions. Swimming deep, Mark 39 leaves no telltale 
wake, generates no pulsations for detection, relentlessly closes 
on its target regardless of defensive maneuvers. 

The wire technology, the torpedo, and the fire control system 
were developed into a weapon system for the Navy by Vitro 
Laboratories, a division of Vitro Corporation of America. 

Complete weapon systems—for torpedoes, missiles, aircraft 
armament and acoustic detection devices—are taking shape at 
Vitro, one of America’s most advanced corporations. 


Vitro makes tomorrow’s technology available today 





“STO 


CORPORATION of AMERICA 





261 Madison Ave., New York 16, N. ¥. 
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Heatest Aircraft Advance in Recent Years 


< 
g=CONTINENTAL CONTINUOUS-FLOW FUEL INJECTION 


Continental Motors, power specialists since 1902, present 
the Continental Continuous-Flow Fuel Injection System 
as the greatest advance in its field in many, many years 
Designed, developed, and built exclusively by Continental, 


and proved in well over a million miles « 
flight, it brings an entirely new concept 
safety, dependability and omy t 


broadening the usefulness of airplanes 


FIRST REALLY SIMPLIFIED FUEL INJECTION... YOU GET ALL THI‘ 
no more running parts than carburetor fuel system! Very close 


tolerances eliminated —no plungers — nothing to get out of 


adjustment. It’s as simple as this: 


1el pump €) Manifold \v 
iniformly t 


RUNNING PARTS 


 Q Nene a 


Metering valve linke te 
throttle regulates fu 


NO RUNNING PARTS PAR TS. 


i. Dramatic and convincing pr 
- is the world record distance 
A , : 
el, . ; Boling, from Manila, P.1., 
* > matel 7, niles—in 
i -< Bonanz 


Injecti m is standard 
WRITE 


AIRCRAFT 
MUSKEGON ~-« 


VO WN 


OPERAT 
el distribut 
wer impulse 

cal. Each cylind 


share of the work 


GREATER ECONOMY 
cylinder getting exactly 
fuel, all cylinders can be 
for better econ vy. Lean 
with a carburetor when the 
begins t tarve while othe 


still furtt 


INCREASED 
ymptior 

Gauge 

correlate 


consumptior 


nplif 


With Continental Fuel Injection, no carburetor heat 
is required—ever. You always use the coldest air 
available, for maximum power. Starting is fast and 
sure; accurately-controlied fuel metering to all 
cylinders takes core of that. Spark plugs last longer, 
too, becavse—thanks to uniform distribution of 
leaded fuel—all cylinders receive the same amount 
of lead 


ENGINE DIVISION 
MICHIGAN 





AUTO 
PILOT 
CONTROL 














a — ae DECODER 
ia _ meceve LE 
om ge 


MANUAL CONTROL 


«Ageia 


 di-becitic 
ELECTRO-SPAN 


Remote supervision of vehicles and equipment, weapon control signals, 
g orders, throttle settings and other commands are reliably trans- 
tted, processed and verified by proven Electro-Span Digital Systems 
These are precise electro-mechanical systems actuated by digital signals 
achieving outstandi accuracy and reliability. Bendix-Pacific engineers have 
developed a number of unique devices and circuits which have added to the 


precision and stability of these controls at virtually any distance, 


BENDIX-PACIFIC ELECTRO-SPAN SYSTEMS 
ALSO ARE AVAILABLE FOR THESE MILITARY APPLICATIONS — 


Air-Ground Data Interchange + Weapons Coordination Data Link Systems + Meteorological 
Data Systems + Supervisory Control Systems + Digital Telemetering and Data Logging Systems 





e for (VISION OF BENDIX AVIATION CORPORATION 





Bendix-Pacific, Department 432 
North Hollywood, California 
Please send your booklet ES-13 Military App ition of Electro Span. 





Address ‘ ie — a 


Name 


Eastern Offices: (East Coast Representative) P. O. Box 391, W ( Dayton. Oh W 4 cf 
Washington, D.( Suite 803, 1701 ‘‘K"’ St.. N.W Canadian Distributors: Computing Device f Canada 
‘ttawa 4, Ontario — Export Division: Bendix International, 205 E. 42nd St., New York 17 
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Tungsten Coatings 
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Molybdenum Deposition.—To  obtat 
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Carbon Filter Agent. 
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Vibration and Shock 
md 4 ORB Ogee). 


for MISSILE GROUND SUPPORT 


EQUIPMENT 


In the family of fine firms 
that serves the missile industry, 
there is one that is outstanding in 
its ability, attained through twenty- 

two years of experience, to assure 

performance and reliability for ground 
support equipment — Robinson Avia 
tion, Inc. environmental control engi- 
neers. 


Robinson all-metal mountings 
incorporate exclusive MET-L-FLEX re 
silient cushions. The non-linear spring 
rate and high inherent damping of these 
cushions make possible a variety of appli 
cations for the protection of ground sup 
port equipment from road shock and 
superimposed vibration during transit 


o 

Typical of such successful 
Logistic Support, production applications is a re-usable 
Shock Mounted Skids container incorporating a Robinson inter- 

a nal suspension system. This system, over 
a two year period, has demonstrated its 
effectiveness in protecting the inertial 
reference gyros of IRBM missiles dur- 


Packaging, 
Re-usablie Containers, 


Transit Cases 
- ing transportation from the laboratory 


Mobile Ground to the launching site. Complementing 


Control Equipment this ground protection, twenty-four 


Robinson mounting systems protect 
Check-out Vans, . 
the intricate mechanism of these 
Electronic Guidance missiles during launching and flight 


Trucks 
Through uncompromising 


loyalty to highest quality stand 
ards, reliability-minded missile 


experts are relying more and 
/ 


more on the contro//ed environmen 
provided by Robinson MET -t 
FLEX mountings 


WRITE FOR FURTHER 


INFORMATION 


* 


Transport Trailers 


Launchers, Dollies 


ROBINSON CONTROL 1S RELIABILITY CONTROL 


ROBINSON fivincono wew sensey 


West Coast Engineering Office: Santa Monica, Calif. 
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most of the missile is missing 











... but the warhead is on target. 

It was the missing stages, containing the precise 
guidance and complex control systems, that put the 
final stage accurately in its target trajectory. 

Kearfott contributions to successful missile programs 
range from complete inertial-guidance and gyro systems, 
to the servos and computer mechanisms whose high 
reliability and performance have been tested under the 
most hostile environmental conditions. 

This equipment, designed and built by Kearfott, ha 
been proven by years of service in scores of operational 
missiles, rockets, and high-performance aircraft 


Engineers: Kearfott offers challe nging opportunities 


in development of advanced components and systems 


KEARFOTT COMPANY, INC 


More than 


expe rit nced 


9000 Kearfott 


imaginative eng 


peopi including 2000 


neer and technician 


are backed up by production and research faciliti 


comprising |4 plants and laboratories. This team hi 


} ' , 
grown, during the past decade, along with Kearfott 


unexcelled 


reputation for competence in precisio! 


systems and components for the it 


all and 


pact Cra 
today and tomorrow. 

Kearfott’s capabilitic 
preci ion de ign and 


Write today for further inf 
nearest Kearfott sales office 


earfolt | Ch 


from 


manulacture 


LITTLE FALLS, N. J. 














ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Missiles Ameri | 
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Projects of H. T. Budenbom, 
Senior Scientist, Stavid Engineering, Inc. 


Included in Mr. Budenbom’s 25 patents and numerous technical papers are his 
original contributions in monopulse development and authorship of many new 
concepts in the application of electronics to modern warfare. His experience and 
inventive talents are being applied to Stavid’s projects in weapon systems devel 
opment and missile electronics. Mr. Budenbom is one of a group of outstanding 
scientists and engineers at Stavid who are working on advanced concepts 
years ahead of actual systems development 


In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for all 
branches of the military. A typical project calls for development of the high power 
Radar Set AN/SPS-31 


STAVID Engineering, Inc. 


Yma 4 phi & a CBL2G@7UC. 
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OTHER STAVID 
PROJECTS INCLUDE 


Me 





Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team 











HUNTER 
ENGINE 
HEATERS 





for military 
applications at 
sub-zero temperatures 





@ designed and produced in accord- 
ance with military requirements. 


® for starting internal combustion 
engines at sub-zero temperatures, 
cold starts to —65 F. 


@ standard winterization gear for 
military vehicle engines, generator 
sets, compressors, hydraulic test 
stands, battery starting carts, other 
ground support and special purpose 
equipment applications. 


® burn any type gasoline or JP-4 
fuel. 


® BTU/Hour range: from 30,000 to 
90,000 input, utilizing both uncon- 
taminated air and exhaust. 

®@ compact, light-weight, high capac- 
ity units for delivery of high tem- 
perature, high-volume air as _ re- 
quired for specific applications. 
Other Hunter military equipment: 
space and personnel heaters; instant 
lighting torches, refrigeration units. 


for complete 
GET specifications 
THESE . 
and details 


BROCHURES 
TODAY! 





MH-166 “Hunter 
Engine Heaters” 





ij 


MH.162 “Hunter Space 2 / 
and Personnel Heaters” 


MH.167 “Hunter 
Instant Lighting 
orches”’ 


4 MANUFACTURING CO, 
30523 AURORA RD, 
SOLON, OHIO 


HEATING AND REFRIGERATION SYSTEMS 


SP 
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SPACE ARMAMENT 


Capt. Edwin E. Speaker, U.S.A.F. 








Space Agency Iwo outstanding mil 
tones of the recent congressional session 
ere the passage of the President ier 
fense Reorganization Bill and the crea 
tion of the National Aecronauti ind 


ace Administration. The intent of the 


1] 


Reorganization Bill is to eliminate inter 


ervice difference over mission ind 
fund Further, the new detense tri 
ture provide for more direct cor 
channel from the Secreta f De 
! e to ou i Ca-a tor vel 
cu theater 





« direct f the \ Dr. T. Ke 
Glennan, pre t of Case Instit f 
lecl 8 Lh “ ‘ i 
onmilitat ice pl ct ta 
rojyect ill remain under the Dy t 
ent of Detense 
Where Is Space?—Ihic ma questiol 
d y House Select Committee 
tronauti ha Dect \ ( ( 
pace begs 
Dr. Hubertus Strughold suggests that 
pact tn le fine las that pont ere the 
erodynamic ettect i the eart i 
ere cease to be a n r fun 
ccul ta iltitude of 120 to 140 
! il result the usu it tt 
ha ear definition f spa Cu 
n eographic detimtion at first appear 
to be the most logical ip] ma It 
imilar to the conventiona d-se rT 
I t ir armed fores 
Per i}? i more vorka ‘ lef tot 
could be based i kinemat t true 
f all pace ehicle ith tha the 
ibsence of acérodynat fore | 1 
the existence at al vdelits force not 
ormally considered in convents il aero 
dynam This foree f cou é 
centrifugal force which 1 proportional 
to the quare of the tangential velocity 
livided | the winu ta t cause 
eart radi 
Simple mechanics expre t entrifu 
ral icceleration i \ kt lf centrifugal 
iccelerations of one per cent of local 
( f ’ f ’ ’ ‘ 
) \ l lcaden Dra J nd 
former tet f the | , \J I 
, ' } wt i nan Air Force 
‘ ee iin F ee 
ters fir / rch na pbinent 
Command, H'ashingtor ) ¢ 


velocities at the earths surface would be 


about 2,500 ft/sec This velocity already 


has been exceeded on numerous OcCastol 

Both unmanned and manned vehicles 
have flown in th velocity regime. Au 
Force Chief ot Stati (ren Thomas 1) 
White points out that \ir Force opera 
tions and resear¢ ave beet evolutiot 
t is now referred to a 


evolution of velucle 


Chu pace represents merely a continu 
ation of the \ir | ree’s natur il element 
This kinemat tion doc t Cove 
certain specialized vehicles such as very 
i iltitude ballo« r “sound r 
t MK erobe ind Far Phi 
ehicle i essentially a zero ta entia 
velocity th restx » earth but ‘ 
thele have be rtant tools tor t 
countr u 1 astronauti ‘ 
earch Pp ’ Tall 1 bac} to the | 
World War | 

Dh le t t ice , so 
major problems fac the pol ike 

Wasl t 

Moon Shots na yes are amor 
the t ri t ct er ( t t 
the \dvanced R earch Projects Agency 


This Department of Defense oftice 


directed that the Army undertake tw 
probes and that the Air Force try three 
heat it the 

The first tte t t a luna ot wa 
by the Air Force midd f Augu 
| ittempt fa hecause of a malfunc 
thor thre | ! t tage 


Russian Satellite.—Sputnik II] whicl 


as launched in May reported! ‘ 
over 2,900 pound Ir} means one of twe 
thing either the Soviet ive develope 
ugé rocket engine thir t rat 
over 250,000) pound r thev have su 
ce fully tea era i ( ¢ 
iv three f 100.000 pound t vst each 
to a rehal \ cle | erthn case the 
Russiat ive clearly demonstrated a cur 
rent superiority in large engine develo 
ent. The next logical step for 

unned spa f] t Our o = 1 

¢ (NAA-NACA-USAI wot 

the u 

Manned Spacecraft The X-15 will 
first be teste 1 f I t : rica \ i 
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MISSILE IMPACT PREDICTION 





IN .O0O01 SECOND 


- © ‘ 
. a TRICE, the world’s most advanced computer 
wa & saves many minutes over time currently required 
for ballistic missile impact prediction, TRICI 
e modules (Integrators, Multipliers, etc.) can be 
a assembled as a special purpose computer for 
3  ei3 dynamic systems or as a digital differential analyzer 
’ Its incredible speed of 100,000 iterations per second 


in parallel is unaffected by the size of the problem 
The first model ts in operation at the U.S. Army 
Ordnance Missile Command, Huntsville, Ala 


Write for literature describine TRICI 
and us many uses: aerodynamic sta 
f 


bility, control system stability, impact 
prediction, stable platform calcula 


en] 


ar te yy, 


ed ee | tions, Satellite orbit predictors and 


“yf 


gl g others 





PACKARD-BELL COMPUTER CORP. 
ENGINEERING BEYOND 


vice THEEXPECTED HL DACKARD BELL ELECTRONICS 


sntal ¢ pute andab s the first 
mental Computer, Expandable) is the 12333 W. Olympic Biva 


computer to combine the accuracy and L A ' 64 ‘ i 
repeatability of a digital computer with the we eres » Cali BR. 2-2171 


speed, flexibility and ease of programming 
of an analog computer 
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TYPICAL APPLICATIONS 


string. thread. weave 





New Du Pont 'Pyrocore’ Igniter 


TRADEMARK 


... provides faster, more uniform ignition 
of rocket propellants 


“Pyrocore” is a 


metal tubing, available in practically 


any length you desire, containing a 
detonating-ignition composition as it 
core 


effec ted 


ranging 


Propellant ignition may be 
length at 
from 12,000 to 21,000 feet per second 


along it velocities 


depending upon the type and amount 


of core « omposition you spec ify 


In laboratory tests Pyrocore” cut 


ignition time 99.59, when compared 


with a standard primer. Total ignition 
ofa 21! » 


achieved in less than 


length of cannon primer was 
14 millisecond, as 
required with 


against 50 milliseconds 


a squib primer 


Greater Design Freedom 

Pyrocore” gives 
rocket 
For example, you can thread 
through jelly roll or basket 
string it 


The 


you new 


tringlike form of 
freedom in designing 
motor 
“Pyrocore 


type igniter assemblies, or 


around the propellant grains. Or you 


can weave coils or loops of “Pyrocore” 


directly into the propellant grain either 
during or after grain formation 


Further Pyrocore” has very low 


mall diameter flexible 


brisance (shattering effect), and can 
convey a non-electric stimulus safely 
past expensive equipment and_ bulk 


head 


Initiator assemblies may be located 


outside the propellant chamber, elimi 
nating a major source of residue in the 
reaction zone. The Pyrocore itself 
leaves very little residue. The portion 
ol Pyrocore not actually used for 
ignition may be easily insulated with 


any one of a variety of plastic com 


pounds 


Sample Kit Available 


Sample kits, con 
taining several 
variants of the 
“Pyrocore Ignit 
er and various 
primers and a 
cessories, are 
available from 
Du Pont K it 
prices and tech 





nical bulletins can 

be obtained by writing to E. I 
de Nemours & Co. (Inc.), 
Wilmington 98 


du Pont 
Explosives 


Del. 


Department 


DU PONT ““PYROCORE”’ IGNITER 


TRADE MARK 


Better Things for Better Living 


PRODUCT OF DU PONT RESEARCH 


.. through Chemistry 
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Space Weapon System 


OO O00 
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UNIVERSAL ALLOYS 





AMer unversat STAINLESS STEELS 


ReMer SUPERALLOYS AND SPECIAL STAINLESS STEELS 


Mer UNIVERSAL TOOL STEELS 


RMer VACUUM-MELTED ALLOYS 


Wea MAer aovs co. 
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WINDOW 
ASSEMBLIES 





EQUALIZING VENT 


RETURN AIR DESICCATION 
HAMBER \ 
WELDED INTEGRAL ALUMINUM me, ; 
: ITER nice : = —€— WELDED INTEGRAL ALUMINUM 
P . aT on f INNER FRAME 








DEHYDRATOF 
BY DESICCANT TO ALWAY 
AIN REQUIRED LOW DEW 
JOUBLE GLAZED UNIT MOUNTED 
WATER VAPOR Dt ANT VENT IN FLEXIBLE VULCANIZED 
PRESSURE LOCK \ RATED DEAD AIR CI ENDLE: GLAZING 
art CHANNEL TIRE (SPECIAL COLD 


aves . FACE wn Wh H | ' RE ISTANT RUBBER) 
EW POINT MUST ALWAY f 
MAINTAINED TO PREVENT 
FOGGING AND FROSTING 
COMPRESSION AREA MAINTAIN 
L GA 








JS SCREWS PROVIDING PROPER 


EFFICIENT WEATHER SEAI 





ATED STRIF (FUNGUS 
PROOFED WHITE OAK) STOPS 
COLD TRANSFER THROUGH 
FRAME 


ER VINYLITE PROTECTIVE 


<=_+4____ NINES fF META y, \ COMPRESSION STAGGERED T 
} WNER FLEXIBLE META ] _— ’ PREVENT THERMAL TRANSFER 
FO —— OUTER FLEXIBLE METAL GAS SEA V4 





ATHER AND GAS TIGHT If 
LATION GASKET (SPECIAL 


RESISTANT RUBBER) 


Only EDWARDS units GUARANTEE brilliant 


as proved by 
HIGH ALTITUDE TEST 


Top window in vacuum chamber, with- 


out pressure release system, shattered at 
THESE the equivalent of 9,000 feet elevation. 
Lower window in vacuum chamber 
demonstrates the efficiency of the Ed- 
TESTS wards pressure relief system, permitting 
the Edwards High Altitude Window to be 
AT OUR FACTORY taken to any altitude and returned to 
OR, UPON ise lil ay Be sea level at an ascent or descent rate up 
ANYWHERE YOU to 3,000 f.p.m. without impairment of 


PLEASE! seal bursting of glass or raising the dew 


point in dead air space. 
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Cldvanced engineering exceeds exacting 
| requir r Cr-bome units / 


THE PROBLEM: A Double Glazed High Alti TYPICAL SERVICE APPLICATIONS 


tude Window for the armed forces which could be nine 
repeatedly air-borne to any altitude without bursting or 
loss of efficiency, yet always providing constantly clear 
vision at temperature ranges from +140 to —65 F., while 
affording maximum insulation against heat or cold transfer. 


T H E S O L U T I Oo N : Achieved seven years ago 


with the development of Edwards High Altitude Window Edwards regulator drop-type windshield with heat resistan 


glass and high-altitude window assemblies 


* 


Assemblies, a result of our years of experience in producing 
non-fogging, non-frosting double glazed units for the trans 
portation system of America. Today, 100,000 of these High 
Altitude Windows, in a wide range of design, are meeting 
every requirement of the armed forces. 


EXCLUSIVE FEATURES: The drawing at 


the left indicates the many advanced features which are 


found in no other window assemblies of this type, including Edwards high-oltitude, top-hinged 


blies with inse« reens and blac 
Positive, flexible metal seal of the dead air space (between = _ 7 


the two glass panels) which is not only air tight but, much 
more important, is practically water vapor tight 


Since no known seal can entirely stop the infiltration of water 
vapor, an ample supply of dessicant insures long unit life 
and always maintains the required low dewpoint of 30 
to — 40° F 


Pressure relief system (for air-borne requirements) vents the 
dead air space during the ascent of the unit and recharges Edwards high-altitude, heavy-duty windshield (83 x 


the dead air space during descent without alteration of the drop-down window assemblies with regulators 


original low dewpoint , A 
FOR COMPLETE, DETAILED INFORMATION, WRITE: § : [f 
RADAR F \ 
THE 0. MW. EDWARDS COMPANY, INC. wren ald Ml ) 

SYRACUSE, NEW YORK HELTER . ! 
NEW YORK OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. 


"9 ”) oy rds 9 ‘linac ' j 
EDWARDS the ogt? ag {aa fgouakoa Edward p hinged, pus! high altitude windows with 


inside insect screens and outside blackout blinds. 


vision at temperatures from +140° to -65 F. 


100,000 assemblies now in Military Service 
ARCTIC COLD TEST 


ed the at 


late aga t the transter of he 
visib 
ao? te 
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ARMAMENT ELECTRONICS 


W.H. Van Vliet 





Solid-State Switch 


Standard 


Antijam Radars 


Photo courtesy « . ‘ t now 
Trailmobile, Inc 


ARMS THE Monopulse Radar. 


MARTIN MATADOR 


United Caravan Axles are engi- 
neered to meet the most stringent 
military specifications. Caravan ea oak 
axles are a part of Military ground 8-58 Controls 
support handling equipment all 
over the world 

United works in full t coopera- 
tion with its customers to supply 
a product that meets Military 
Specifications. Hul wheels and 
spindles are manufactured to Mili- 
tary Specifications such as MIL-W- 
8005S and others. United Caravan 
Running Gear can be supplied to 
meet all mobility requirements of 
MIL-M-8090 and other military 
specihcation 

Ihe newly developed light- 
weight United Air Flite Unit, is Army-Navy Instrument Program 
designed and engineered for greater p 
and more versatile performance 
and has been approved through 
military testing 





Write today for the new 


illustrative United Catalog 
lransistors 


THE UNITED MANUFACTURING COMPANY 


5250 Dobeckmun Avenue + Cleveland 2. Ohio 


4¢ United there is No Substitute for the 
Desien and Manufacture of a Superior Product 
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nm advanced concept 


The Singer Manufacturing Company announces the formation of its Military Prod 
which through its three functional units, Haller, Raymond & Brown, Ini 
Diehl Manufacturing Company, and Singer Bridgeport Division, can « 


] ‘ } 
com ple X electro-Mmet hanical and electron programs jrom concept LO Ct 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 
149 BROADWAY, NEW YORK 6 
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EV 
ERYTHING FoR TUBULAR CONSTRUCTION 


One source, Standard, can furnish anything you need in 
welded steel tubing for the construction of ground handling 
and ground support equipment . In a vast range of sizes 
and grades— stainless, carbon and low alloy... for structural, 
mechanical, or pressure applications and in round, 
square, rectangulars, and a host of special shapes. Let 
Standard specialists help your specifications take shape by 
supplying whatever tubing you need, or by doing the fabri- 
FREE! 

a weight table 

for square and 
rectangular tubing. 
Write address 
below. 


STANDARD 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road «+ Detroit 39, Michigan 


Welded stainl bing and pipe « Welded carbon steel mechar ¢ Boiler and Heat I 
Exclusive rigidized patterns e Spec ha pe ee , OD to 6° OD 


1 


cation and complete assembly 
weight F 
table | fer 


square 


including weldments for you. 
Let 


problem 


| and 


Standard analyze your 
rectangular 


quote on your job. tubing 


4608 
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a littl 
average transistor was about M4 
Infrared.—A recent Army-Navy-A1 
Force project to determine infrared radi 
ation measuren [ 
a number of n 
pleted The 
the Air F« 
Canaveral, Fla 
radiation analyze 
up earlier test 
aircraft radiation 
Re t irch and 
monitored the 
Shared Antennae 
fighter arcr because 
ind) minimut ivailability 
ystems 
ime frequency 
na on a time basis 
required to protect 
transmission of th 
antenna-sharing sys 
t and makes for more 
f the communication 


identificatior 


operation 


sector 


Early Missile Warning 


Air Force’s Ballistic M 


] 

1h it 
mile | 
determine 
, ‘ 
ome o 
j 
provide 


ORDNANCE 





AEROJET 


for 


mele 4-3) 


power: 


ARMY'S HAWK 


Solid-propellant 

rocket engines 

for the Army's ground-to-air 
HAWK were developed 
and are being 
manufactured at Aerdjet’s 
Solid Rocket Plant 

near Sacramento 


'@elihielaalie) 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 
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RECENT PATENTS 
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; / ; ? ? 
” ) f é 
Bomb Ejector Mechanism.—[ Pat t t t t ‘ bullet, the d primer 
lh» t t i te 
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, f th | Regulated Underwater Vehicle.— ( t f ee ile 
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' ' for f a ; f 
el vn tal ‘ | ' t ¢ f 4 
: ' | ; ; ; ; ; ; 
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New extreme-high-temperature lubricants for missiles 
and supersonic aircraft SHELL ETR GREASES 


One of tl ( 
faced by d issil I 
sonic arc! lved | 
at Shell Research Laboratori class of ist HELL ETR GREASI | 
Phe pre find | 
would pern Le. 
certainty unde! extreme high tcl peta- lul cat | i i 1] i} 


17 
SHELL OIL COMPANY A\i i) 


¢ | 

SO West SOth Street, New York 20, N.Y. SHELL 

100 Bush Street, San Francisco 6, Calif. 'Y 
\ 
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For Your Steel Requirements -." 


Speci fy 
Relianee SPECIAL STEELS 


Steel purchasers can't guess . they must know the 
steel they specify will meet particular requirements 
Too much is at stake in the manufacture of any product 
to permit guesswork on the quality of steel from which 
the product is being made. It is this quality that deter- 


mines the excellence of the final result 


This is why we, at Reliance, place ourselves and our 
modern plant at your service to provide special quality 
Our cold finished 


produced on modern equipment by experienced 


steels to meet your specifications. 
steel, 
personnel, must meet rigid inspection and quality control 
checks during every step of production by our chemical 
and metallurgical laboratory staff. Our steel in rounds, 
squares, flats or special shape sections in wire sizes 
020 x 020 to '2 x 


rigid Eaton-Reliance inspections regardless of type: cold 


‘6 in coils or cut to length all undergo 


drawn, cold rolled, centerless ground, carbon, alloy, 
K-Monel 


stainless, bronze or aluminum. 


Our steel and roller 


quality, key stock 


mill produces ball bearing 
cold heading quality spring steel 
whose surface tolerance, physical specifications and 
must meet specific 


machineability requirements. Let 


us help cut your production costs with fine quality steel. 


Send for Further Information 


EATO 


& SALES OFFICES: NEW YORK © CLEVELAND © DETROIT 
CHICAGO @ ST.LOUIS © SAN FRANCISCO © LOS ANGELES 


eee RELIANCE DIVISION 
MANUFACTURING COMPANY 
510 Charles St., S.E., Massillon, Ohio 
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tonal engineer, Colum 
nginmeecr, author, editor, 
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r. editor, Hi nytor 
r, Andover, Mass. 

Soviet Strategy in the Nuclear Age. By Raymond L. Garth 


oft. New York Frederick \ 
i requires more tha i mere tra ation of Russian writing 


Praeger, Inc. 283 pp $4.50 
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100 KW. Precise-Power Generator Sets 
. Ordered for U.S. Missile Program 








,. 
This new General Motors Diesel Engine-Generator Set is designed to meet the 
most exacting performance standards in supplying power for radar, ground support 
ft and other facilities for various missile programs of the U.S. Army, Navy, Air Force 


and Marine Corps. 


Developed in conjunction with the Corps of Engineers, U.S. Army, this Precis 
Power unit combines the time-proved GM “6-71"" 2-cycle Diesel engine with a 100 
KW. Delco generator, equipped with a specially designed regulating system for 
utmost accuracy. Weight is kept to a minimum (only 5,800 pounds) through exter 


sive use of aluminum in both engine and generator component 


Starts and operates in —65° ambient—arranged for remote starting —load-sensing 
hydraulic governor on engine. 


It fills a powerful place in our nation's defense program! 


ere eee important Features of GM Diese! Generator Sets: 


These compact, highly mobile units are backed by years of experience in the develop- 
ment of General Motors 2-cycle Diesel engines and generator sets and are widely 
used, for example, on the DEW Line, in naval transports, personnel craft and many 
other types of equipment » Operate on either Diesel or JP fuels » Engine and part 
interchangeability permit tandardization with other GM Diesels used in truck . 
cranes, compressors, LOX plants and other equipment » Light weight for maximum 
mobility —easily mounted on Army-type 2- or 4-wheel trailers » Easily paralleled 
« Trouble-free operation— long life without overhaul « Models of varying capaciti« 

in 50-, 60- and 400-cycle alternating current as well as direct current availabl 


eeoevreeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeneeeee ee ee eee 


DETROIT DIE SELL. Eneine bivision ot cenerat motors + DETROIT 28, MICHIGAN || DeTROr 


Regional Offices: NEW YORK, ATLANTA, DETROIT, CHICAGO, DALLAS, SAN FRANCISCO ee 
Washington, D. C.: 123 CAFRITZ BUILDING—1625 EYE STREET, N.W. © — Single Engines—30 to 364 h.p. Multiple Units—-Up to 893 h.p. 
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Can you 
use this 
diversified 
equipment 
experience? 


REPRESENTATIVE 
EMHART-BUILT 
EQUIPMENT: 


Cartridge Processing Aircraft and Missile Propulsion, Vol. I. 
Equipment By M. J. Zucrow. New York: John 


ie 
wal ' Wiley & Sons, Inc. 538 pp. $11 
Vibration Testing ’ 
Machines ee ! att tion of 


Precision Power Presses 


Power Press Feeds and 
Accessories 


Automatic Threading and 
Trimming Machines 


Automatic Glass Container 
Manufacturing Machines 


Automatic Packaging 
Equipment 


Materials Handling 
Machinery 


Multi-Positional Booms 
for Work Aloft (Skyworker) 


Water Distillation Systems 


Noise Suppression 
Equipment 


: The Splendid Littlke War. By Fran! 
Plastic Forming Machines ; sae , “  . : . | 


ce Little, Brown 


Compat 1p SX 


THe tit! 


if interested CR ate) 
SPECIAL 
PRODUCTS What's Going on in Space? by 
David C. Holn New York 
MANAGER 


EMHART MFG. CO. 


HARTFORD 2, CONNECTICUT 
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MecCutches 


The Hunters and the Hunted. By Ad: 
Aldo Cocchia Annapol { 


Naval Institute. 180 pp. $ Sherman—Soldier, Realist, American. 


} 


THis a oP ‘ f By B. H. Lidd Part Y Air ommu! tions Systen 


Fredet K \ P 
$7.50. 


BOOKS RECEIVED 


Baa Baa Bla 


Impedan 


Manpower 
Fore 


This Glorious Cause—The Adventures 
of Two Company Officers in Wash The Schlieflen Plan—Critique of a 


‘ 


ington’s Army. By Herbert T. Wad Mvth. By Gerhard | 
ind Robert A ively I tor ned ‘ 


rinceton | er f 1 pr g 


P 
$s. 
H 
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an Electronics 44 





Hoffman Laboratories free directional 
gyro licensed for manufacture 


by Humphrey, Inc. 


























Each day more assignments for the 






development and manufacture of 







practical running gear requirements on 


ground support equipment are brought to 






Neway. This is the result of Neway’'s 





continued success in res 











to the design and manuf 


of non-powered whegMehicles 





Not only in relat to missiles, but for 





many differe@t military ground support 










running @ear needs, Neway engineering and manufacturing knowledge utilize 






pro bly by the services and other contractor: 





NEWAY EQUIPMENT COMPANY 
= MUSKEGON, MICHIGAN ° U. S.A 


use 
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Can you automatically control speeds from 1/4 in./min. to 


90 in./min. on your water-hydraulic press? 


With Loewy’s 
new 
automatic 
program 
speed control 
you can 


Structural and machine parts in air- 
craft, missiles and nuclear apparatus 
today demand greater strength and 
resistance to high temperatures, and 
many have extremely thin areas. Ma- 
metal 


chining and other removing 


processes are not economical, due to 
the high cost of labor, waste of expen- 
sive alloy material, and loss of struc- 
tural strength from cutting across the 
flow lines of metal. New metals, new 


methods and new equipment are 
needed for the economical production 
of parts that will consistently meet 


the severest requirements. 


Regardless of which metal process 


is employed—extrusion, forging, die 


forging or deep drawing—the sound 
flow of material depends on so many 
variables that it becomes exceedingly 
difficult to coordinate them manually, 
especially in repeat performance. 
Excessively high speed may result in 
tears and uneven filling of die cavities, 
Unduly low speed may cause uneven 
cooling of material and, hence, inter- 


ruption of the forming cycle 


lo solve the problems of automati- 


cally controlling water-actuated 
hydraulic presses, Loewy-Hydropress 
had to bring to bear not only its 
resources in metallurgy and process 
engineering, but also its unique facilli- 


ties in design of electronic controls, 


Loew y-Hydropress Division 
BALDWIN: LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK G, N.Y. 





in existence, this closed die forging pres: 


One of the largest presses 

and in operation at the Wyman Gordon Plant 
speed control 

The result is equipment which 


programs the change of speed and 
pressing force at preselected positions 
of the press stroke in existing installa- 
tions. This makes it possible to 
translate experience in the production 
of high-quality metal parts into auto- 
matic repeat performance on any 
size hydraulic presses, including even 
water-actuated 


the largest presses, 


where such control was before 


unthinkable. Also it limits the maxi- 
mum pressing force to a preset value 
and thus protects the tooling against 


overload. 
For detailed information on the 


plastic forming of metals and on 


machine 


automatic controls for any 


process, write us today, Dept 


Rolling mills e 


TIME IN SECONDS 


Hydraulic machinery e 


designed and built by Loewy, 


North Grafton, Ma features automatic program 


| 
End ot Program 


35000 Tons 


Start of Program 





2 25 30 40 50 
IN./MIN. 


4! % 2 3 
VELOCITY 


Graph shows a typical automatic control cycle con 
sisting of four preselected speeds at preselected 
stroke positions up to 2 in./min. The workpiece is a 
36-in. diameter steel billet 
6000 to 35,000 tons. Speeds range from \% in 
to 2 in./min. and total pressing time is 2 minutes 


Pressure ranges from 
min. 


Industrial engineering 














Now, not just “blips”, but 
detailed pictures out of the soup! 





Philco pioneers new concepts in 


ALL-WEATHER HIGH RESOLUTION RADAR 


From the w r-we f ectront 
eye Com} ne " lay 
hicles, Pl f ris ¢ 
navigation irea 
Phil SAF Air Re Deve ( 
has rt mt I I ( RIEDAI 
new r tul 
fron r ot ( 
nigh 
At Philco, human resources, pl Itrra-modern f t t 
ipinipe men tects aces ne 
in such fie i es and guidance, weap« ( [ f 
infra-re ( ucauons and Navigatior ( GOVERNMENT & INDUSTRIAL DIVISION 
fa rt n 4700 Wissahickon Ave 
In the wonder we rld of advance electror ; F — Philadelphia 44, Pa 
in I] I 
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AS THE BALL FLIES 


Each time the red ball is run up to clear the firing area and missiles 
are launched, our deterrent power grows that much stronger 
—the chances for peace through preparedness that much greater. 


In providing subsystems for missiles, and through its weapons 


research, development and manufacturing program, the 

U.S. Hoffman Machinery Corporation contributes to the 

flexibility, mobility and penetrative strength of the Armed Forces 
helps safeguard our national security. 


If you have the responsibility for carrying out defense projects, 
U.S. Hoffman’s long experience and scientific know-how can 
help you meet schedules on time every time. For information 

on facilities and capabilities, write to U.S.Hoffman Machinery 
Corporation, 103 Fourth Avenue, New York 13. 


U.S.HOFFMAN {S A PRIME PRODUCER OF ARTILLERY 


SHELL AND PROJECTILE FOR THE ARMED FORCES 
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for ease of operation 


and maintenance 
GO 


GAR WOOD HC-4 CRANES devel- WOOD 


oped for military helicopter airlift, 
offer 4000 Ib. capacity ... fully hy 
draulic operation. Cantilever-type 
boom telescopes from 8 to 16 feet 


(Bin, 


‘ ; 
ae 
“ —- 


GAR WOOD -ST. PAUL DUMP BODIES GAR WOOD WINCHES will never GAR WOOD EXCAVATORS 
are reinforced to eliminate spread stick or freeze! Clutch is fully independent travel let ope 
Ing, sagging or warping Tele scopic ene losed to kee Pp rust we ather tor hoist or wing while 
and arm-type hoists are preferred and dirt out. Self-engaging ing. Compact machiner 


for smooth operation clutch prevents slipping makes parts casily ace 


EVEN THE HARDEST JOB CAN BE MADE EASY... 


by equipment that is easy to operate and easy to 


maintain. With Gar Wood, you get advanced features 


that give maximum e€ase of operation and maintenance IN DUSTRIES IN C 
: | . 


Check the complete line of Gar Wood truck equipment 


and construction machinery. Write to Customer Service Wayne Michigan 
Dept., Gar Wood Industries, Inc., Wayne, Michigan 
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Preserver of Peace... 


It sees... 
thinks... 
warns... 


OUR WATCHDOG OF THE FIRMAMENT 


BMEWS— Ballistic Missile Karly Warning System thousands of miles away. Almost at once electronic 

is under development to provide a scientific computers will determine altitude, course and 
answer to the detection of intercontinental bal- speed, and set in motion the necessary defense 
listic missiles. In its various functions, it will be apparatus. RCA acknowledges its tremendous re- 
one of the electronic wonders of the age. The sponsibility as prime contractor for the design and 
unblinking eyes of its strategically located radars construction of BMEWS—so vital to our country’s 


are being developed to detect an onrushing missile defense and so effective as an instrument for peace. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J. 





Meet the new army Mule! 


Foot soldier's new friend is light, strong, maneuverable 


because many parts are made of MAGNESIUM 


The U.S. Army has a new mule... minus the stubborn disposition! DRIVER'S SEAT and controls are located in the front 


Developed by Willys Motors Irie and Army Ordnance it’s the first engine is underneath in the rear. Lightness, strength 
and simplicity of design—benefits of magnesium 


mule in history —and the first Army vehicle—to carry ) VI 
were utilized fully in this new army vehicle 
than its own weight. A major reason: Magnesium 


platform and wheel castings. 


Because of its light weight and simplicity of design, the Mecl 

Mule can be turned on its side or even upside down for maintenance 
or transportation purposes. It can be carried by helicopter Ol 
dropped by parachute. Because of its strength, this vehicle can carry 


1,000 pounds of equipment—yet it weighs only 900 pounds! 

After successfully completing high-priority tests, the Mule has bee 
placed in production and initial deliveries are being made to th 
famous LOIst “Screaming Eagles” Airborne Division. This is another 
successful application of magnesium, lightest of all structural metal 
If your product can benefit from this excellent combination of light 


ness and strength, be sure to contact your nearest Dow sal office 


} WALKING, RIDING OR CRAWLING, the soldier car 
or write THE DOW CHEMICAL COMPANY, Midland, Michigan, Dept. 
: steer and control the speed to as low as 1 mph in for 


MA-L411F-2 ward or reverse—or cruise along at the rate of 25 mph! 
j 


YOU CAN DEPEND ON 
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NIE WAN CECE Cun Cult: 
votolaline) 
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Combines 
Acceleration Switching 
Valves And Hydraulic 
“Printed Circuit"' 


and this 


More reliable 
lightweight electro-hydraulic steering 


responstve 


control system converts low-level elec 


tronic signals from the main guidance 


system into hydraulic energy which 

actuates the mechanisms steering the 

missile 
Packaged as 


three servo valves and six control actu 


an integrated unit, the 


ators are mounted on a common manifold 
The 


system of 


and powered by fluid or hot gases 


simplified “printed circuit” 


integral passageways within the mani 


fold eliminates all external plumbing 


THE 


Systems, Packages and Compone nts for 


184 


~ 
vii 


a 


and leakage. 
The 


valves provide positive control of spool 


acceleration switching servo 


velocity, thereby achieving greater reso 
lution, reliability and response even at 
extreme temperatures 

Easily installed and removed as a com 
plete interchangeable unit, acceptance 
testing of this compact system can be 
installa 


accomplished prior to missile 


tion. Suggested applications are: missile 
and 


Your 


surface controls, jetavator controls, 
vector and nozzle steering controls 


inquiries are invited 





Specifications 


vad (range) 90 to 150 in. lhs 


- 


l input (nominal) 28 vol 
be 10 Mi 


M0) ta 


lis 
tamperes 
FOU psi 
to 2 gpm 
Manifold 
Vone 
$500 pst 
7500 psi 
range 
65 fT » 450 I 
65°F to 750°F 


10 microns 








CORPORATION 


AiResearch Manufa 
/ { es 45, Californ 


cturing Divisions 


de 


TRIAL APPLICA 


ORDNANCI 
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4 ’ 
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Fes 


Che 


Hunting ducks or developing military systems 
... teamwork pays off 


8% @ , 
Hl ¥ 

|  ) ; NEW BOOKLET RIGHT OFF THE PRESS 
eae 4 


. MECHANICAL DIVISION Mills 
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NORTHERN 
ORDNANCE 
INCORPORATED 


SUBSIDIARY 


eyes for NORTHERN PUMP 
the silent service COMPANY 


During her history-making voyape + * + 


under the Polar ieecap, the Nautilus 


like all other submarines in’ the MINNEAPOLIS 


atome fleet, carried two periscope 
desizyned and manufactured by MINNESOTA 


Kollmorgen. The high degree of 


opticaland mechanical skill required 


an be x * oe 


drawn on to solve your remote view 


ing and in pection problems kor ME su ae BE SY 10 
literature write Department LIN a RI y ar PLIER 


KOLLMORGEN + SANKYY 


yptical corporation 


to produce these periscopes « 








NORTHAMPTON MA A MUSE TITS 








YES, | want to help build A.0.A. membership- 


and receive as an award a series of American Ordnance Association Prints 


\ adnan 1 ist W | War I; S$ 


Il l 


| AO ybtain 


USE THE SPECIAL FORM BELOW 


ere ire the than anh whdresses oO Prienas NK 
1] | 1 add f Is | think 


. 
. should belong to the Ordnance \ssociation Pile ise send 

to each person listed, who is not already a member, a Address 
membership mvVvitation telling him about the aim , pul 


Poses ind services of the A.OWA 


City, Zone, State 


NAME 
Please Print 
Address 


* NAME 
City, Zone, State 


° 
. Address 


« City, Zone, State 


Your Name 


* NAME 
Return to: 


+ Address 
2 AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C. 


* City, Zone, State 


ORDNANCE 








MILITARY SYSTEMS 
PLANNING GROUP 


INC., announces the formation 
designed and staffed 


today! 


U.S. INDUSTRIES 

of a new Military Systems Planning Group 
to help meet tomorrow s military proble ms 

( ompos¢ d of le iding researe h Cneunec4rs with extensive ¢ Xperience 
in missile support, detection and surveillance systems, this Group 
represents broad-spectrum capabilities in the field of operation 


ipplic d mechanics, flight dynamics, radar 


research 
ry, guidance and control 


and infra-red technolog 


The Planning Group functions as an integral part of 

USI’s central management, coordinating the capacith sof the 

various USI divisions to satisfy and anticipate weapons and 
Space systems needs of th Armed | ( Phe 15 divi hon 

active in research ducti 

iVV rhe bhinne ry 

handling 


deve loprn nt and pro 
electronic 
equipment for 


of U.S. Industries are 
in the fields of automated he: 
aircraft and missile component 
nucleonics, military ordnance 


liquids and gases 
f other ; as 


and a wide range oO 


Sustem 


For further inforr 


2 PAR 
= . OXFORD 7-4141 


ust U.S. INDUSTRIES, | INC. : 250 PARK AVENUE 


Division ind central | ylwe | t 
KETT TECHNIC. L CENTER, INC. . CLEARING MACHINE CORP. «¢ ELECTROMAGWNETICS GROUP 
WESTERN DESIGN AND MANUFACTURING CORP. ¢ US I ROBODYNE, INC. © SOLAR-CHICAGO COMPANY 


na ub idi Pit iii 


ubsidiaric« 


plus nine other division 


November-December 1955 








F CHRISTIE 
ror SILICON | 
Missile POWER 


Pipa RECTIFIERS 


Available in Industrial and 


and general use Military types. Military type 





meets specs MIL-E-4970 and 


MIL-1-6181. Other stationary 


30 to 300 Amps and mobile styles available up 


to 1500 Amps 


* - 
global vision sai tingetated ete 


© Fast Response 


Accurate detailed viewing under etidtnewshers : 
adverse conditions on land, tn the Approved = » 
ur and under the sea present pe * Rigid Quality | |: 
cial problems. Kollmorgen observa Control 





tion ystem ome incorporating | 
television or special photograph 
equipment and measuring device 
re olving these problems ins in . 
I Write for Bulletin AC-58-A ¥ ° 


dustry and defense. For literature . 
write to Department 21N CHRISTIE | = Le 
ELECTRIC CORP. - rr 


Dept. OR, 3410 W. 67th St 
Los Angeles 43 


KOLLMORGEN 
opt Over o Quarter Century of Rectifier Manufacturing 


ical corporation 














NORTHAMPTON, MASSACHUSETTS 





We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 








Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 























Atndld Memetia Merevizle 


... the most complete line in the industry 


PERMANENT MAGNET 
MATERIALS 

Cast Alnico 

Sintered Alnico 

Arnox 

Vicalloy 

Cunife 

HIGH PERMEABILITY 
MATERIALS 


Tape Wound Cores 
of Deltamax, 
Supermalloy, 
Permalloy or 
Supermendur 


“C” and “E” Cores of 
Silectron 


Bobbin Wound Cores 


Molybdenum Permalloy 
Powder Cores 


Iron Powder Cores 
Sendust Powder Cores 


Special Magnetic 
Materials 





PRECISION-TESTED TO YOUR SPECS... 


Arnold can answe rall y« rrequire! > ire aty ! ‘ le line of 


Write for the 
TECHNICAL DATA YOU NEED 


materials in the industry. In addition, Arnold ma 
Bulletin TC-101 A Properties, stat rd every production stey from raw materials to final perf 
sizes, etc. of Arnold Tape We | Core Typical test facilites for Mo-Permalloy Powder cor 
oe PC-104 B - . Complete d Precision equipment and method ich as these a 
smalloy Powder Cores of all Arne ld magne tic materials before shipment, insur tumate perfor 


Bulletin GC-106 C General inf 


ayes in accordance with ir specificatior 
on Magnets and other Arnold pr _ ; y‘ t : , 











Bulletin SC-107 alicia Mi acl As your source of ber ar tic mate n mane 1 offers t tal 

range of Arnold Silectron Cores long experience, undivicde respon pility in neq ! t hor 

Bulletin TC-108 A tial senieas control throughout production, @ Let us supply your) 

ties, et of Arnold Be in Core 

Bulletin PC-109... Essential data on Arnold 

Ion Power Core E ARNOLD [|-NGINEERING ((OMPANY 

Bulletin SDC 110 Infor ' — 

ee ae en ee ee Main Office & Plant: Marengo, Illinois 

_— 1 ug A hi — Repath Pacific Division Plant: 641 East 6151 Street, Los Angeles, Calif, 
nol Sut endur ipe ore 


District Sales Offices 
Boston: 49 Waltham St., Lexington Los Angeles: 3450 Wilshire Bivd 


New York: 350 Fifth Ave. Washington, D.C.: 1001-1 5th St., N.W 





ADDRESS DEPT. 0-811 


November-December 1958 1KY 
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eyeway 
to a hot cell 


A number of reactors ine luding the 
newest commercial one at Shipping 
port use KOC periscopes for un 
derwater inspection of fuel element 
These devices are dramatic demon 
strations of Kollmorgen’s ability 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge 


For literature, write to Dept SIN 


KOLLMORGEN 


optical corporation 


NORTHAMPTON, MASSACHUSETTS 








THE TREND 


IMPERIAL, 
TRACING CLOTh 


490) 








A GRAND CHRISTMAS GIFT 
for your A.O.A. friends 


o ae P- ~¥ TH E 


Ordnance tie 


/ Made of the highest quality 


; 
s 
~.Le o 
j worsted wool in the attractive 
ge ae ‘ 
maroon and vold ordnance 
“a 
colors against a dark blue 
™ , , 
_ background, this original ti 


will identify you or your friends 


\.O.A. members 


as loval 


Designed and manutactured 


exclusively flor members ot the 


\ssc Mia 


American Ordnance 
tion by Wheatleys Clothiers 


Lid., of Harrow, England 


\ tie to be proud ol 


Onl) 


2.7 


70 


postpaid 





Or save by ordering both tic 


% tre chain for only $7.00 


ORDER NOW from: 


AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building, Washington 6, D. C 


| i 
l l 
\ l 
| | 
I | 
| | 
| Phe ( cna me V.QO.A. neckties and | 
I | 
| V.O.A. tie chains. My Check for § s enclosed | 
| Ma | 
tees ! 
| | 
I | 
Strec | 

| 
C1 fone, State | 


ORDNANCE 














TEST INSTRUMENTS Bulova's rugged Tachometer Tester for all jet and 
reciprocating systems meets MIL-T-945A requirements —is accurate to 
0.1% with engines on or off. Simple to operate and maintain, this field 
unit also serves in maintenance depots. Precise Bulova testers include 
the dual purpose Torqmeter—a dynamometer or calibrated torque source 


miniatunzed sensor 


RECONNAISSANCE SYSTEMS 


tactical missions 


Bulova developed 
feed combat surveillance 
infra-red, TV and 
on land 


packages, geared to specifi 


data to Bulova analysis and display systems. Camera 


combined and integrated, aid decision-making 


limited! 


radar techniques 


and in space. Satellite applications? U 


Bulova’s capability helps to solve 
today’s most challenging problems 


To conceive, develop and manufacture a 
broad range of advanced electronic and 
electro-mechanical devices...this is the 
Bulova capability 

Meeting the needs of defense and industry 
is an unusually creative group of scientists, 
engineers and technicians, backed by 80 
years’ experience in precision production. 


ULOVA 


watch 


With dynamic imagination, Bulova’s capa 
bility has invaded the often uncharted 
technological areas to originate many 
modern-day miracles in miniaturized sys 
tems and components 


Here is a proven capability ready to assist 
you from concept to mass production. For 
full information, write Department G.1.S.-2 


company 


BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC 


BULOVA PARK — 





INFRA-RED COMPONENTS Bulova’s advanced IR projects include 
mosaic cells that will automatically filter out unwanted wave lengths 
and picture targets clearly against any background. Bulova infra-red R&D 


covers lead selenide and lead sulfide cells, missile seeker cells, reticies 


filters and thermistor bolometers...for defense and industry 


November-December 1958 


JACKSON HEIGHTS — 


NEW YORK 





INFRA-RED SYSTEMS Bulova’'s IR illuminators put unseen spotlight: 
on night objectives. Bulova’s development apability extends to f 
control systems that detect, track and automatically tock target 
Designed for accuracy and simplicity, these high resolution ts will 
serve our nation’s land, sea and air for 

9] 








RESEARCH ENGINEERS 
EXPLOSIVES : 


The expanding Explosives Research Section of 
Armour Research Foundation has immediate ° 
openings and opportunities for Research Engi 
neers and Scientists interested in research con 
cerned with properties and behavior of explo 
sives, explosives components, explosives trains, 
fuzes and warheads. 


























These positions offer excellent employee benefits, 
tuition tree graduate study and good salaries. 


7. e 
missile watcher Men experienced in this field who desire to work 


lor a progressive organization with some of the 
leading scientists in this field, please send resume 


to 


At the Cape Canaveral missile 
launching site, detailed observation 
from a safe distance is imperative 
at the critical moment of firing. A 
Kollmorgen missile periscope makes E. P. Bloch 


this possible. By effectively com 


bining optical and mechanical skills, ARMOUR RESEARCH FOUNDATION 


Kollmorgen produces complete re 
mote viewing, testing and inspection of 
instruments for industry and de Illinois Institute of Technology 
fense. For literature, write Dept.41N 
10 West 35th Street 


KOLLMORGEN Chicago 16, Illinois 


optical corporation 
| 











NORTHAMPTON, MASSACHUSETTS 


OBJECTIVE RESEARCH 


TO AID DESIGNERS AND ENGINEERS 


available now at the 
H. P. White Laboratory 


RANGES: Can acommodate a// small arms and auto- 
matic weapons, as well as other weapons, equipment 
and devices requiring controlled, isolated test areas 


BALLISTICS: World wide reputation as one of the 
leading private ballistics laboratories. Specialized 
experience in the development and application of 
powder actuated tools and devices. 


PHOTOGRAPHIC RESEARCH: High speed, 
standard speed, and time lapse motion picture pho- 
tography .. . accurate, scientific data reduction from 











gt ea 









motion picture film. Equipment 3 bagi es avail- 
able wherever you are-——or at the _W a... Lab- 
oratory. 


MACHINE SHOP: Complete for parts 
manufacture and repair as well as pro- 
totype manufacture. 


WRITE TODAY FOR ILLUSTRATED BROCHURE 


= annie & 
H.P.WHITE LABORATORY 


aw RESEARCH - DEVELOPMENT ENGINEERING 
DEPT. X, BOX 331, BELAIR, MARYLAND 


ORDNANCE 
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ot old 


An indication of the extreme sensitivity of the K&E Electronic Angle 
Transducer is shown by the vertical lines, caused by earth tremors. 
The sensitivity of the unit may be varied to suit the application. 


NEW K*= ELECTRONIC ANGLE TRANSDUCER 


can automatically detect, signal and record angular change to “4 second of ar: 





A major achievement in the science of angulat duce errors in tracking data, the K&E Electronic 
measurement, this new K&E instrument detects and Angle Transducer can record the necessary infor 
records angular deviations to a degree of accuracy mation to correct basic data 

attainable by no other method If you have an application in which establishment 
On missile launching platforms, for instance, the and maintenance of ultra prec ingular position 
signal from the K&E Electronic Angle Transducer is important, the KK&E Electronic At Pransducet 
can be fed directly into a servo-mechanism to mak¢ may exactly meet your needs. For more information 
the structure self-leveling please write outlining your requirements as fully 
Or in radar tracking, where undetected mechanical as possible to Special Devic Keuffel & | I 
ulting in either elevation or azimuth axes can intro Company, Hoboken, New Jet 


r= 
ay KEUFFEL & ESSER CoO. 


New York + Hoboken, N. J. + Detroit +» Chicago + St. Louis « Dallas « San Francisco + Los Angeles + Seattle + M 
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fire control 


Where hit or mi means life or 
death, Kollmorven fire control de 
viet put the projectile on target 


ind keep it there, Combining opti 
cal, mechanical and electronic skills, 
these devices demonstrate the type 
of highly) precise instrumentation 
work Kollmorgen is prepared to do 
for you. For literature on fire control 


write to Department 51N 


KOLLMORGEN 


optical corporation 








ECONOMICAL COOLING OF 
GASES AND COMPRESSED AIR 


Cooling gases or cooling and remov- 
ing moisture from compressed air, 
the Niagara Aero Atter Cooler 
offers the most economical 
and trustworthy method. 
Cooling by evapora- 
tion in a closed sys- 
tem, it brings the gas 
or compressed air 
to a point close to 
the ambient temper 
ature, effectively 
preventing further 
condensation of 
moisture in the air 
lines. It is a self-con 
tained svstem, inde- 
pendent of any large 
cooling water supply, solv- 
ing the problems of water sup- 












ply and disposal 


Cooling-water savings and power-cost savings in oper- 
ation return your equipment Costs in less than two years. 
New sectional design reduces the first cost, saves you 
much money in freight, installation labor and upkeep 


Niagara Aero After Cooler systems have proven most 
successtul in large plant power and process installations 
and in air and gas liquefaction applications. 


Write for Descriptive Bulletin 130. 


NIAGARA BLOWER COMPANY 


Dept. O-1) 405 Lexington Ave., NEW YORK 17, N. Y. 


District Engineers in Principal Cities of U.S. and Canada 
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THE FINEST PRECISION SCALED 
MODELS EVER OFFERED! 
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TWIN GUN M42 
SCALE: | INCH TO 108 INCHES 


. 


MEDIUM TANK 
88 DIFFERENT M4 $2.00 
MODELS 









1u4 
HONEST JOHN 
$3. 00 






l »190 
\ a $2.00 
A T98El HEAVY TANK 








ymplete Authenticast line 
iks,missiles & military vehicles 
s one of the most exceptional set 
netal from fficial gov't. blueprints 
MEDIUM TANK . 
an nade to exact specifications 
$! Every tiny detail is distinctly de 
picted.American, British, German, 
Russian and Japanese Tanks, Ships WALKER BULLDOG 
und Planes are included in this fat 
ilous Authenticast collection! 
Outstanding gifts 
' ‘ 


Ne 





- traved stalon 
TH) HEAVY TANK COMET METAL PRODUCTS CO a 
’ v } y 











2. 0 J2nd Sto Riche i Mill N 
7 GENERAL PATTON 
i 
le = 
a este Ue) 
-— Saree 
PARADE TANK UNIT $3. 04 ;189 ATOMIC CANNON T10 $5. 00 
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FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 
brush material is packed solidly into a metal 
channel. This anchored-in-metal construction 
produces a brush face of maximum density 
Gun bores are cleaned more thoroughly — the 


brushes stay on the job longer 





site 


S Rene 7 





INDUSTRIAL DIV. 


THE FULLER BRUSH co. iitiedee' Ns StENN 


ORDNANCE 











Owens-Illinois Glass Company Plant, At 


Ga., is the world’s most modern glass container factory. erected by Luria, cover 500,000 


“The Luria Way” helps you turn 
plan into plant...fast 





Buildings for new or enlarged operations go up quickly and 
efficiently when handled “The Luria Way.” That’s be- 
cause every step, every phase of the lob, l moothly 
coordinated ... 


rei 





Luria works closely with you during the planning stage, 
and then follows through by designing your buildings and 
fabricating the steel for them in its own shops. From here, 
Luria moves directly to the construction site, where 
trained and competent personnel get the structures up 





according to schedule i aneteeens 

Make “The Luria Way” your way to problem-fre« — 52> itaep inp inn 
building. Ask to have a representative from our nearest Note rg hag 3 he rooftot 
District Office present the full story. tilating 


Luria Engineering Company |.. 


ENGINEERS 








FABRICATORS CONSTRUCTORS ———"—"—"—— — 


Atlanta + Bethlehem, Pa. + Boston + Chicago + Cleveland - 
Philadelphia «+ Pittsburgh « Richmond «+ Washington, D.C. 


Dayton 
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’ < 
Your mark of 
> 
) } 
7 
A.O.A. INSIGNIA 
“ 
’ 
from ideas ce = | 
a == | 
t o t t Lapel Bar 
Ribbon Lapel 
‘The sum total of the skills involved Lapel Emblem Rosette 
im the conception de vn de velop 
ment and manufacture of cor slete 
, ee Available only to Association members, the 
optical ystem frequently eut . . " 
official insignia will identify you as a loyal A.O.A. 
rcross many field Kollmorgen com < : P ‘ ‘ 
bines technical skill and complet supporter, and a patriotic American. You'll want 
facilities for highly precise work in to wear the emblem, rosette, or bar on fitting 
optics, mechanics and electroni occasions, and display the plaque and member 
Chese combined skills can help you ship certificate in your home or office. Insignia 
solve your viewing, testing and in are in the attractive ordnance colors—maroon 
pection problems. For literature and gold. 
write to Department 61N 
KOLLMORGEN Indicate your preference below and return ° 
optical corporatior this form with your check to Association head 
NORTHAMPTON, MASSACHUSETTS quarters. Postage is prepaid to domestic destina 
tions ‘ 





Quantity 

Desired {mount 
Label Emblem (bronze), $1.50 $.. 
Lapel Bar (bronze), $1.00 
Ribbon Lapel Rosette, $1.00 


The Medal (bronze), $2.50 












We are thoroughly 
familiar with 
Covernment 
Inspection 
requirement 
specification 

ind procedure 


METAL 
STAMPING 


Wall Plaque (8"x9”"), $3.00 


Bar Ribbon, 50¢ 








Ribbon (1'4"), $2.00 a yard 


With our engineering I apel Ribbon ( 4”), $1.50 a yard 
know-how and equip (50¢ Y-yard) ...... 
ment, we can create 
and produce the ex Membership Certificate, $1.50 Mies ‘Sreescan 
act stampings you 


\.0.A. Necktie, $2.50 


need accurately eco 


nomically and on _ , . 
y See Caete. S3SG == «esees 
time. 


Federal tax included in prices 


Return to: American Ordnance Association 
708 Mills Building, Washington 6, D.C. 


Please send me insignia as indicated above. 


My check for $ is enclosed. Mail to 


Name ef member 
Send your blueprints 
for our quotation. Street Address 
55 Fisher Street 
AT Massachusetts 


CARLSTROM PRESSED METAL CO., INC. 


City Zone State 
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Mitchell Camera installation for radar tracking studies. 


HOW MITCHELL CAMERAS 
SUPPLY VARIED DATA IN ROCKETS 
AND MISSILES DEVELOPMENT 


=_ 
¢ Exact Pin Registration ] ! 
During Film Exposure 


¢ Event Time to 1 Millisecond 





Data dial instrumentation by Mitchell camera 


Extensive testing instruments incorpo- of several cameras covering a test 


rating Mitchell 16mm, 35mm and 70mm important in film assessing. Eight 16mm 


Mitchell cameras are used fon pictorial 


cameras provide key data at the U.S. 
Test Station at China 


Lake, Calif., one of the primary weapon 


Naval Ordnance coverage of test 


One metric photographic group shoot 
development centers of the Navy’s “ 
mm fim in 


Mitchell camera 


underwater, engineering and aviation 


as much as 20,000 feet of 


Bureau of Ordnance. 
recol ad 


one day. Other 


Fifty Mitchell 35mm cameras are used 


on radars, tracking camera mounts and tests at this ordnance center. 


ixed tripods to record missile : “ocket . ; 
f an whacaaiianti ile and rocke For information on Mitchell cameras, 


development. Camera motors allow syn- 


write describing your requirement 






chronous as well as in-phase operation 


85% Of Professional Motion 
Pictures Shown Throughout The World 
a Are Filmed With Mitchell Cameras 


666 WEST HARVARD STREET 








GLENDALE 4 CALIFORNIA 








MITCAM 









The Mitchell camera, by virtue of its 
exact pin registration during film ex 
posure, allows these data to be deter 
mined to a reasonably high degree of 
accuracy through the use of film assess 
ing equipment built to take advantage 
of this feature: 
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= ' he. 
. = = aoe 
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ol 
Yaw — Side-to-side motion of n le 
[ . 
, « & | 
CJ 4 
4s 
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Pitch Up-and-down motion of n 
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Roll — Turning motion of mi: 
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CJ 

{J a 
C wy , 
on a. 
i. -— ——-—— ~ 
Miss Distance Gap between m 
and target at point of interceptior 


“2 
1  ——_ 
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2) ae: 
Flight Time —A series of lines on filr 


timed to accuracy of | millisecond 


or 
Oo =. 
cy <a> ' . 


fo fg 


Position Data Target location with 
azimuth and elevation readings 














Pictorial Record Record of al! visible 
actions during test 








fof 
=) SS 
- pee 








Separation Data— High-speed separa 
tion actions for detailed study 











. Nike Ajax. Army. Ground-to-air. Prime con- 
tractor: Western Electric 


. Sidewinder. Navy. Air-to-air. Prime contrac- 
tors: Philco; General Electric. 


. Terrier. Navy. Surface-to-air. Prime contrac- 
tor: Convair. 


.Bomarc. Air Force. Ground-to-air. Prime 
contractor: Boeing. 


. Sparrow tll. Navy. Air-to-air. Prime contrac- 
tor: Raytheon, 


. Talos. Navy. Surface-to-air. Prime contrac- 
tor: Bendix. 

. Hawk. Army and Marine Corps. Ground-to- 
air. Prime contractor: Raytheon. 


. Nike Hercules. Army. Ground-to-air. Prime 
contractor: Western Electric. 


. Falcon. Air Force. Air-to-air. Prime contrac- 
tor: Hughes Aircraft 


Corporal. Army. Ground-to-ground. Prime 
contractors: Firestone; Gilfillan, 
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Jack: 

Since this ad was prepared, 
Raytheon tubes have been selected 
for six more missiles: Army's 
Lacrosse (Martin) and Sergeant 
(Sperry Rand); Navy's Tartar 
(Bureau of Ordnance), Regulus I 
and Regulus II (Chance Vought) ; 
Air Force's Thor (Douglas). 














10 MAJOR U.S. MISSILES 
RELY ON RAYTHEON TUBES 


Crushing acceleration and searing heat must be endured by the 
electronic tubes in guided missiles. Even under these grueling 
conditions, tiny Raytheon tubes produce guidance impulses 
with steadfast reliability. This reliability is achieved through 
capable engineering and painstaking 

manufacturing and testing techniques. 


The choice of Raytheon Reliable sub- 
miniature tubes for use in these 10 
missiles is another example of how the 
31,000 men and women of Raytheon are 


contributing to the nation’s security. Eucolience he Electronics 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 


ORDNANCE 











Phis section of OrbNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the American Ordnance Association 


and contemporary articles on armament research, development, manutacture, and field use 


Missile Shelters 


Protection can vary depending on type of missile to be shielded 
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yuilt to last for sol ; 10n differential 
With a missile Val ) ing th rol Che required pre 


} 


| V“ ith a struc | . 4 ] | { Do low horsepower blower. There 


lor a probable I ’ ‘ li S I } upporting umn r root trusses 


iny kind to 
These stru 
nique ‘ ‘ I yp n ‘ K | 1 servi lor ! than SIX 
entional type been to \ ither the 
The blank 7 issil torm 
he 
1S approx 
| 


not, o irse, ; tional lightweight structure. 


normal sens , rial used plastic or fabric, 1s 
offer protection, expensive I plentiful supply Suc! 
materials m $2 to $ per squat 
yard, | tnes ds transportability 


: rw pect i the notion lank ( | lrapes ind mak f sate erection 


that iN nay be a “one | \ skilled persor 


tural prob remove i wr firing Stability « 
isually as the missile i | ically, both achi 
blanket tou nd along it ise. periphery 
VISION 1 be: rr easily ripping weights « eners This eliminate 
the need | I ial footings whi 
ire far m«¢ nsive. Erection time 
i matter 


| 
onnel 


! simi 


wing ce 


ent 
olution 
ept that 


forth, then 





| rot 
uit wind 
t< tion 


rotection 





ORDNANCE 





Armament Technology 








ot these stru 


ust be consideres 
= 
inflatable 


Bru /hr. / de 


Fig. 1. Air-inflated shelter especially 


useful for vertically stored weapons 
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(constructed 


il skin 


without framework 


ind with deeply convoluted struc 
this shelter has counterweighted door moving around trunnior 


AER) ET TRE TS 
i BE BR PE 


~~ 


the 


Inte 


later 


wl 


ember 


ited Th 
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Modular construction adaptability 


particular mportant le snel 


Fig. 3. The “Gravilift™ system involves new ideas both in shelter 


construction and in means of elevating the missile for tring 
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Production Engineering 


Research and deve lopment for mass manufacture represents a most 


important link in the chain of events which brings to hear the many 


functions of the Ordnance system to arm our troops economically 


r Wil iuthor has often been askee 


What l 


- id Why os it nece 


uction enyineeriny 


sary? The an 


wVET u depending on whether One 
talking about production engineerin, 
! the \rmy \u lorce Na Vy, or com 
ct il practic Because of this aria 
tion, this paper is limited to a discu 
ion Ob production engineering of tuze 
in the Army Ordnance Corps. 


\s a point of departure, the tollow 


ny definition of production engineer 
Army Ord 


mince a enymmecrnmnhy tor production 


Ih commonly expr sed in 


| hnyineertny lor production 1 


that activity of enyginecring which, by 


the apy ition of recognized accepted 
chyummeccrmiy pr wlIces translates a sre 
cal hy md ke clopment design release 
item into an item that can be procured 
economically and reliably by the na 


tional procurement and production 
hi rdquartes 

Since engineering tor production is 
in essence preparation for procurement, 
t brief outline of the procurement proc 
ess is needed betore discussing the what 


ind why of production cnyineering 


LL. Army 


trom nuts and bolts to tanks and 


Ordnance procurement, 


mussiles, is conducted through Ordnance 
districts. strategically located through 
out the United States. Procurement is 


on a competitive basis with the low 


acceptable bidder being awarded the 


contract The following example illus 


trate the procedure used 

\ decision 1s reached that X number 
< fuze will be procured The Ord 
504 


Harry L 


Gserwin 





Vr. Gerwin with the D 
mond Ordnance ku ¢ Li PO 
lorie Washington, D. ¢ 





nance Am 
Joliet, I|! receives instructions to pro 
ure X number of tuzes 
that the appropriate Ordnance districts 
contractor tor the 


ubmiutted 


obtain bids trom 
fuze \tter all the 


ire opened and the contractor se 


bids ir 
the \ 


\¢ ted Th 


Ordnance district then signs 


the contract with the contractor ind the 
fuze procurement is under way 
\s the manutacturer produces the 


luzes, they are inspected tor compliance 


ith the requirements set forth in the 


mispection procedure by the district in 


spection representative who either a 


cepts or rejects the 1uzes. \cceptance 


ot the tuzes by the inspector constitutes 


fulfillment ol the contract obligation, 


ind the contractor is paid 


This procedure appears very simple, 


there are three obvious 


How 


assure 


except that 


questions (1) does the procure 


ment agency itselt that all con 


tractors bid on an exactly equitable 


| low 


itself that the 


basis? (2) does the procurement 


agency assure contractor 


delivers a good product that operates 
is intended in its end usage? (3) How 


does the procurement agency assure 


itself that inspection for acceptance (a 
very important factor to both the con 
tractor and the Government) is_ the 
same revardless of by whom or where 


conducted ? 


nunition Command (OAC), 


()\¢ requests 


Ihe a Ve to these three questions 


ontammed 1 a contract instrument 


known as a technical data package, o1 


procurement packKaye, It provides the 


necessar\ ormation for potentia on 
tractors ( bid on an equitable Das 
ind lor tl uccesstul bidder to manu 
jacture the item. It provides unilorm 
quality issurance provisions so that re 
gardless of whether Army, Navy, or 
Air Force nspectors perform the In 
spection, or where the inspection is per 
tormed, the criteria tor rcceptan ire 
the Sallie 


procurement packag tne 


pie 
prinecipa vd product ol an engl 


neering for production program but by 


| nyineering tor 


divided 


wuvily 


no means the only one. 


production can be into three 


principal ireas of Procurement 


pac kaye enyginecrinyg, product ind proc 
ess engineering, and, when required, 
interim procurement 

As pre 1ously stated, betore il tem 
can be procured competitively (1.« 


bid on an equitable basis to 


contractors 
deliver a uniform product to a uniform 
criteria) a 
Such a pack 


Pure hase 


set of a eptance procure 


ment package must exist 


age consists ol (1) 


les rip 


tion, including product requirements 


and quality assurance Provisions, (2) 


Ordnance drawings, (2) prelim nary 


description of manutacture, (4) inspec 


tion systen ind (5) security require 


ments check list 


Probably the most Important ¢ r nt 


ot the procurement package IS the pur 


chase ce sCTIPtION, which must meet two 
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condition First, when procured ac standings o isinterpretations. Lo a eplanc ‘ 
cording to the purchase description, the sure reliability in this respect, a tina th i i i 
tuzes should tunction with the required dratt ot the purchase ce ption shou pecty 

reliability in the field: and, secondly, be tried « ‘ i through Ipproy j 

the product requirements ind the hixed-pri procure nt, POss ble < 

quality-assurance provisions (specifica It industry already has the know-how { it ' 
trons ind inspection acceptance riteria ) to prod ( ze according to the r ound t t Tite 

ol the purchase description must be search ind Ievelol ent I¢ vi ul nistes I 

such that i competent madustrial manu proble ociated witl icetiny Ut prov ick ‘ 

lacturer 1 ible to manutacture accept econd c lit ‘ i vood purchase d he re I 

ile Tt ription ually are ot too dithcult | tlw ‘ 





: pw meet the first ondition that necessary ther to re vmeer the d prod 





when the manutacturet cl the sigh to mpro th producibility to omy 
quality assurance provisions Ol the pul cle clop the ( irv | ow- how nou tcl 
chase description the tuze w unction dustry, ¢ ( ice th ol these ’ 
with the required reliability in service two solutu Oa purchase descriptt ratic 
use, icceptlance test procedure and can Y vritt ! ! \ meet the i " 
quality-assurance = proyisiol ust be econd conditvw ba 
cle cloped wi } do in ict ro Ie or Ssomet } oO how 
accepting only tuze that will perform dustry exist i i track ret, not ava iV tl 
with the required reliabi tv il the ri d ible tot ove ent. Whale tis not ‘ 
Ihe toundation tor these icceplLance nec ir\ that t C,over t } ow pt 
tests and quality-assurance provision these secrets, 1 iry that pred Vhe 
must he parameters whict I tle t propel ton co pet ti ore than o ro 
fuze performance in ser ( \t the be plant of ‘ té rr it moth cor rr } 
pinning oO i production cenyimmeermy petitio ‘ il « 
program, the only source ot these test ! econd t to be ce vcle , 
parameter is the previous research and nt ro t t packauve tl () 
development program { lly the nan raw (Ordnance drawing i i one 
data developed during research and d the ‘ , wre dra evs mad 
velopment are adequate tl tablish the to the \ ()radna or it hi , 
basi test parameters needed y produ lor it pore Ik ! ta lardization o prod 
tion engineering drawl ri ir t« thcrent ha © pre } } } 
(ince the bast test parameters are ailing repre tor mad torave ‘ i ' ‘ 
established, the next ste; to develo ch dra i 
them into acceptancetest ocedure (ordna oO twee ‘ } ( 
and quality-assurance pro ons which itcvorve madator ( wivisory 1} ' 
are completely adequate tor execution The tl 1 element to be cc det 7 
through the Ordnance District whicl is the pre inary dl ptron of ma \ 
pertorm ti procure ent lor each wtur I} my mal riptu ( ‘ } 
test parameter a dehinit ct o Nspec manutacture ol i ivVisory 
tion limit mst be mace i ible lor nature I I 0 i ( thiol ‘ ‘ } ‘ 
Inspection Gecisions locu ent | iS pro heet ‘ 
The establishment ot the rit nd ol mater ie hart il facturit ‘ 
the cle Clo] ent ind sta lardization ol drawing i roce re hict he 
test equipment to 1 ike these measure how al i Latyi i i il i 
ments are the prin ipal problems of the tured once. Its pri pal advantage rest ; 
procurement pa kage ecnyimneer once all in it i i it potent wtor a 
the basi test parameter have peen i retcret repar i proposa 
determined md tater to tl f ontra 
Vhe test procedure and test equi i tect i ! ett ‘ od na 
ment that are de eloped must measure tion Gq cthorent wt 
characteristi which adequately reflect t 
the basic test parameter The measure be le tf ‘ ent tt ect | 
ment nust he ufhcrentls lear ind vst } } udes the draw 
speciln .o that any contra tor or ind x I itn lor test july ent i 
spector pertorming the same inspectior The tunda tal element ( 
Will arrive at the Same result 0 in mspect vst ‘ “ ( 
The written document onstituting quipment the i t i 
the purcl ise des riptior t ( ear pre ( | ed. @) ' tt ( 
and cor 0 there ire me mi nae;r t ! para ter 
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Cn ichieved I he first has been 
tated hetore the ter 
irable The 


portant one 1s that competition can 


DpDccomes pro 
econd and probably most 
then be introduced into the procure 
mnt activity I he advantaye ol om 
petition, of course, is that it represents 
one ol the stronyest manayement tools 
ivatlable in redu 1ny procurement costs 
ma ivinyg the tax] iver money 


The third advantage ts the de clop 


’ t of a broader mobilization base 
Complete up-to-date procurement pack 
ive ire tored ita number ot low ition 


throughout the United States In case 
of an attack by an enemy, it 1s not 
ikely that all the prac kayes would be 
destroyed, and a basis for mobilization 
vould be available in the information 


ontained in the procurement package 


Ihe second activity of production en 
wermny product ind process cnyt 


eceriny ! that enyinecriny which l 


lone to mininize cost it id time, pro 
huction = tine ipa requirements [ofr 
! i} materia ind manpowel Thi 
Te 
wt ty nora pur ued 1) paraiie 
tt the procurement pa kaye engi 

r n 


grmente l engineering is engineer 


etltort ipplied to the item itselt 


bxample ire: tolerance studies, stand 
| wion ol part uch i SCTCWS ind 

rod ind reengineering of parts to ta 

slytat Pp j 

i ile proce chyinecring roduct en 


neering is begun during the research 


mad ce clopment phase as soon as the 


esivn has the possibility or can serve a 
i model tor production It hy conducted 
throughout the rest of the R&D phase, 
throughout the production-engineering 
phase throughout production, and, in 
ome cases, even alter the item has been 
produced 

Process engineering, in contrast, ha 
the same objectives, but it is accom 
plished by improving processes utilized 
to manufacture the item, such as im 
proved tooling, reduction of machining 
extruded stock, and 


mechanization. Process engineering also 


required by using 
may be initiated during the research 
ind development phase, but usually to 
i iesser extent than product enyinecelr 
inv. Process engineering continues dur 
inv production engineering and during 
Drexniuction 

The ad intayes ol product ind pron 
‘ enyimmecring ire ipparent since 


these efforts are aimed directly at et 


506 


ting the most tor the taxpayers: money. 


In tact, the determination ot how 
much effort to expend in this area 1s 
usually easy to make because both cost 
of the effort and the savings per unit 
fuze, if the effort is successtul, can be 


stumated with a tair degree of accu 


racy. With these estimates, and know 


edge ol the contemplated production 


olume, the over-all saving or loss can 


a estimated closely and i decision 


aAsHy re iched 


— RIM procurement, the third 
irea of activity now conducted by 
production engineers, hecoming in 
creasingly important in tuzes for guided 


missiles and rockets. This activity 1s best 


understood by stating the probl m that 
created 1: What is to be done tf a new 
tuze being released trom research and 


development is so effective or of such 


importance to our national detense that 


t should be made ivailable to our field 
forces at the earliest possible time 

lo achieve this end, the « xpedient ol 
procurement through a special procure 
nent team is utilized. This team, nor 
ally composed of both production and 


wen the au 


development engineers, 
thority to direct the tabrication and 

charged with the responsibility o pro 
to the tield \s the 


program proyresses, de clopment cnyl 


ding vood 1uzes 


necrs are phased out unt finally the 
team is composed entirely ot produc 
hon enyinecers. 

he above procedure provides, on a 
ontinuous basis, the engineering know 
how to direct tabrication and to inspect 
ind iccept with the hivhest issurance 
that good 1uzes will vo to the held 
while the procurement package engi 
neering and the product and process 
] 


y conducted 





enymeerny ar bei 


tuzes purchased be 


The unit cost o 
fore the procurement package 1s ivail 
ible, and betore cost-reduction engi 
necring ms conducted, 1s bound to lx 
high, but this high cost is overbalanced 
by such factors as earlier availability of 
the fuze, thus improving the effective 
ness of national defense. It also allows 
il in earlier date, discontinuance of 
procurement ol other items or tuzes 
which become obsolete with the stand 


irdization of the new tuze 


vtely atter release to production en 

neering, the production-eny neerimy a 
Hel ] i 

tivity must paralle the itter stave 0 


the res irch ind le VCloy nent proyvra 


Problems arise when two different ac 


tivities must Tunction so closely. The 


production enyineer must have a trozen 
design it he 1s to manutacture the item 
successtully 

The development engineer ts reluctant 
to treeze the design because he is then 
precluded trom introducing further im 
provements or making changes when 
idditional tests and evaluations indicate 
changes are desirable 

Ihe answer to this problem lies in the 


a progressive system Ol 


application oO 
freezing. For example, there are many 


components or subassemblies within a 


machined 


fuze, such is castings OF 
parts, which are finalized in design 
very early in the research ind develop 


ment program. As such items are final 


ized, they can be trozen in design by 
R&D 


The product on engineer then has a 


frozen design on components or sub 


issemblies whuicl he can release tor 
manutacture. Once a design ts trozen 


bv research and development it will not 


ai changed without the concurrence of 


the production 


engineer but by the 


same token, R&D can and, if experience 
is a good guide will have to make 
changes Lhe omponent or subassem 
11 ; : | 
DIY tree tel i rculated-TIskK 


System, and Occasionally the results wi 


] ‘ 
be mK itive 


Proble: uct is those enumerated 


ibove will occur vhen interim procure 
ment overlaps the latter stages of re 
search and development. It must be 
recognized ind accepted that thev wall 
occur, but when the coordination he 
tween research and development per 
sonnel and production engineering per 
sonnel is of the highest caliber, the cost 
ind delay which are so often associated 
with these problems will be kept to a 


PEVIEVEUEN 


Army 1s to deter 


_ omective ol the 


ryression but, if it occurs, then to 


iy’ 
deteat it lo ccomMy ish this objective. 


the fighting soldier ust be armed with 


the best weapons and Ordnance equip 
ment. It can be seen that engineering 


lor production (procurement package 


enyimeecrng, product ind process eny! 
neering, and, when required, interim 
procurement ) represents i nost Wm 
portant link in th chain ot events 
which bring to bear the many fun 
tions of the ist Ordnance system to 
j 
irm our hyehting en at the east cost 
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Technical Competency 


Traimed procurement personnel of high quality ave the only really 
effective means of determining the ability of a manufacturer te 


complete successfully a specific contract to supply mulitary items 
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the case of negotiated procurement), tt 

the ontract othce! ftunction to 
( iblish, first, whether or not the low 
est priced bid is “responsive 1.¢., that 

| nad ontorm ind igrees with 
every provision of the invitation for 
“lina respect ind that no quality 
n ondition ire tipulated by the 


secondly, that 


ind, 


bidder or off ror ! 


ycldier of oll ror 


re ponsible 


\ “responsible” prospective contra 
tor 18 one who i cording to the best 
nformation available, meets all of the 


—_ 
rements set torth below 


) Isa 


ontractor, of 


req 
onstruction 
has 


ability 


manulacturer, 
regular dealer (2) 


wiequate financial resources or 
i 


has the 
ind 


and has or can 


© ecure uch resource { <) 


ec iry ¢ mization, 


] 


nical 


perience Ory 
| 
qu tification 


! | 
the nec iry tacit (includ 


ng probabl ubcontractor arrange 


ents) to pertorm the proposed con 


tract (4) 1s ible to comply with the 


I quired delivery or performance ched 


ule. taking into consideration all exist 
in busine commitment (5) has i 
wistactory record of performance, in 
tevrity, pudgment, and skill ind (6) 
otherwise qualified ind H oible to re 

c if} ivi ird ! ler tp} ible law 
md regulatio 


. making the determination as to 
vhether i bidder Is re ponsible, th 
ontracting officer is guided by such 
rocurement history a may be ivall 
iiyie on tI Prospeclve contractor 
tandard financia pull won mat 

il production capability record Dun 
Bradstreet edit report ind by u 
oO ition vhich he may Olicit ro 


( technica ecto 


| (ordnance ind trom 


pector mit ect to technical co 
cl V ind othes spect oncerni 
1} pros| rive ontract ibilitw to 
perform the ontract 
The Naval Mat i nspection Set 
ivailable to the contracting ofhcer 
lo prepare, at | request, general-pur 
ose facility surveys and preaward sur 
‘ to establish the status of a contrac 
tor, either on a veneral baa lor I 
usion in bidder lists, or mn connectior 
vith a specific item of procurement 
Chapt of Material Inspection 
Ser e, USN \dministration Man 
tha ets torth im a most idequat mal 
ner the procedure ind general con 
derations involved in the preparation 
urveyvs. Examination of the 





ontents of this hapter I ulls 1 tiie 
impression that the inspector to execute 
this function properly must be 


1. Thoroughly capable to examine 
ind analyze the financial structure and 
the financial and accounting practices 
ind reports of various sizes and types 


enterprises 


xpert in the interpretation of 


4 An « 
] 


organizational 


; 


structures and their « 
fect on performance 
industrial 


\ competent engineer 





ate the technical capabilitic s ol 





in organization 


4. Thoroughly conversant with all 


the details and specifications of the item 


under procurement, in the case of pre 
iW ird surveys 
Assuming that the inspector 1s 


qualified in all these respect 


olume ot work, and the natural reluc 
tance ol inspectors to disqua ly con 

| 
erns in their respective areas, make 


this approach at determining contractor 


elig bility not ilrogether reliable 
Concerns which ar potentia bidders 
iry considerably in motivation, att 


truce ind sincerity iS 


financial capability and t 


petency. With respect to motivation, at 


titude, and sincerity, bidders tall some 


place within the limits of the tollowing 


eneral issiflications 


Uhe compe tent, ethi il bidder v ho 


ubmits a contorming bid, consistent 

th his normal practices, with the full 
ntention ol complyin ' tl il] provi 
on n iccordance vitl tl tert ol 
al proposa 

The ‘ co petent bidder vho i! 
nocently bint i na vithout u 
ri il won na reanzation ¢ the om 
( ti 0 the procul I qt 
hil 
I he bidder who K Iie tape bids 

‘ to secure an award, and take i 
ilculated risk on (a) the 1 ince O 
hat in specifications and | ability 
to nevotiat i ore worabie ove! ill 
ontract price on the bast ol uct 
han i ind (b) urgent requ rements 
or the item under procurement and 
other factor which may nduce the 
C,over mnt to aay t tl orl i| bid 
t« } id ta 
wr IM the above tactor ind many 

others which dety generalization, it 
is obvious that Government procure 
ment has become i complex time-con 
uming, talent-consuming, and, in many 
nstances, UNnCCONOI i process \| 


though the specifi objective of this 


study is to provide the contracting oth 


cer with improved data and methods 


which will assist him in his determina 


tion of the “technical competency” of 


each bidder, the basic objective 1s to en 


sure the expeditious and economical 


production of the material required by 
the Government, through the effective 


“til 


7 ) achieve these objectives, it is nex 
essary to: (1) minimize unqualified 


bidding by assisting bidders (to the ex 


sation of the resources of industry. 


tent possible within the limits of tar 


procurement practices ) to evaluate their 


capabilities with respect to individual 


projects; (2) eliminate the losses to in 


dustry and the Government resulting 
{rom promiscuous bidding; and (3) re 


the 


Govern 


luce eflort necessary on the part ol 


the ent in disqualifying un 


qualihied bidder 


Advertised pro 


s 


urement appears to 


have the idvantages of generating 
vreater competition which may theo 
retically result in lower costs to the 


Crovernment 


nity to al 


offering equal opportu 


strata of industry: eliminating 


the possib itv of ollusion: and ob 
Viating the nec ty tor the exercise of 


judgment on the part of the buyer 


However ecurity classification, or 


alone i 


the 


the basis for resorting to advertised pro 


lac K should not 


curement For such procurement, a 
military ite iust be stable in design 
it I hcatio must ln con plete 
realistic and honest ind the time lin 1 
tations for tt production not too exact 
I kven der the most tUSpPICIOt 
rcumstal idvertised bidding has 

inv inhe I lisad antage 

Vhe red tio in id ertised procure 
ent wot i tend to redu ce, at least 1n 
oOluime tn obpien 0 determining 
the technical competency of bidder 
Pro urement \ otration should not 
reduce 0 etitiol mut may 1 ulate 
t by introd i nearly common de 
nominator | nethod ol procure 
rent normally hould result in greater 
economy to the Government and indu 
try, i | the process of nevotiation 
should be an invaluable aid in partly 


leterm nin the prospective contractors 


i hn il COM 


Further, through this 1 tecl 


rocess, 


nical contributions to design and man 
ufacturing methods by the contractors 
ire possible and normally result from 
th dis oO! and inaly Is Of prospec 
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tive contractors’ proposals. This method 
of procurement obviously places a 
premium on the judgment of Govern 
ment procurement personnel and re a 
quires competency on a par with that r lvert tat f | 
. of their industrial counter parts. Negotiatio Request tf t () 
This in itself is an advantage, since it Negotiat | est f otat ( 
results in the development ol more 
competent, stimulated Government pro 
Fable 1. Interrelationship of common contracting term 
curement organizations, capable, under 
prope! manavyement controls, to handle 
the world’s largest procurement job. would ‘ r ly wcurate nough to ndaders lack vole , 
Regardless ot the method of procure justify precise Quantitati issification petency he Cr t i\ 
ment employed, the evaluation of the ot results: rather, they should ¢ on uch se ima ‘ 
“technical competency of i prospective is guides tor the exercise ol judgment ollowing the 
contractor successfully to complete a It is the opinion of thi ommiuttec 1. Desion D re 1) 
specific contract to supply military items that the determination of “technical osures » he x — 
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Ordnance Disposal 


The sdentifwation, merting, removal, and destruction of deadly 
devices such as unexploded bombs and missiles requires constant 


v/udy and tramimg, especially in this day of nuclear weapons 


Capt. Henry W Stupak WICZ 
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Battlefield [bhumination 


This ws an area that only recently has been the subject of SCrLOUS 


siudy, and many improvements can still be made in shells, flares, and 


varchheghts so that night mulitary operations will be more effective 
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Optimum conditions for flare illumination 
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is a powerful link in the communications chain 


Speed and reliability make LABIL, Stromberg-Carlson’s 
new data link, ideal for automatic transmission of flight 
information from light aircraft to ground receiving 
and control locations. 

Into the link the pilot or observer can enter 13 types 
of data regarding flight and target. When the ground 
control group wants the information, a lamp on the 
panel of the airborne equipment lights. The pilot or ob 
server presses the transmit key, and the entire stored 
message is automatically transmitted over his existing 
voice communications equipment. 

Greatly increased reliability is achieved by transmit 
ting each character twice. 

At the receiving end the message is checked for errors 


STROMBERG-CARLSON 
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IS THE ROCKET ENGINE 
MAN’S ONLY WAY 


TO OUTER SPACE? 


Strapped and cushioned against the relent- 
less grip of acceleration, a man lies supine 
and helpless as his crew of robot devices 
controls the upward drive of his ship. He 
watches the firing seconds tick away —300 
...450...600— until suddenly, both sound 
and acceleration stop simultaneously. In that 
second all weight ceases. 

He is in Outer Space. 

The only power that can put him there to 
day is the large rocket engine. No matte) 
how far and how fast space travel develops, 
these high-thrust engines provide one basi« 
essential — the sheer brute force that can 
lift a payload from the surface of the planet 


to the airless void outside. 


Endurance for vast distances 

Once space is reached, a wealth of intri 
guing possibilities beckons. Entirely new 
aspects of propulsion are being developed to 
maneuver ships between the moving gravi 
PACKIIORSE OF ! 


> pu 
} 


sphere 


tational fields of Earth’s neigh- 
bours in the solar system. 

One advanced propulsion system 
that may be built soon is an ion 
rocket. This ultra-high-specific- 
impulse power plant provides low 
thrust for extended periods. 


OUTWARD BOUND, man’s robot 
porte? head off foa ren 


ou ? Al planet Var 


An endurance of months, or 
even years, is possible. Mounted 
in a suitable unmanned vehicle, 
such an interplanetary “private 
eye” would make the cislunar re- 
gion seem like our own front yard. 
It could be sent off to reconnoiter 
the mysteries of Mars, Venus, or 
the Asteroid Belt. 


Rockets ready today 

To date, the vast bulk of success- 
ful missile and space projects in 
America have used Rocketdyne 
engines— Atlas and Thor for the 
Air Force, Jupiter and Redstone 
for the Army, the historic Ex 
plorer satellites, and the all-im- 
portant first stage of the lunar 
And Rocketdyne con 
tinues to improve the techniques 
of rocket engineering. High 
storability —a full 
range of proven engine designs: 
these are some of the contribu 
tions Rocketdyne has made to 
weapon system operation for out 


probes. 


energy fuels 


nation’s defense. 


Million pounds of thrust 

Rocketdyne is now 
two approaches to propulsion sys 
tems that will deliver thrusts up 
to 1,500,000 pounds. One is a sin 


at work on 


gle-chambered engine, the other 
a grouping of engines adapted 
from the Thor-Jupiter engine fa 
mily. From these will stem the 
multi-million-pound-thrust sys- 
tems that are essential to launch 
the manned exploration of inter- 
planetary Space. 
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Division Sperry Rand Corporation 
Standard Tube Company 
Stavid Engineering, Inc 
Stromberg-Carlson Division 
General Dynamics Corporation 
Sundstrand Aviation, A Division of 
Sundstrand Machine Tool Company 
Sundstrand Turbo, A Division of 
Sundstrand Machine Tool Company 
Surface Combustion Corporation 
Sylvania Electric Products, Inc 
Temco Aircraft Corporation 
Textile Machine Works 
Thiokol Chemical Corporation 
Thompson Products, Inc 
Timken Roller Bearing Company 
United Manufacturing Company 
U. S. Hoffman Machinery Corporation 
U.S 
Vickers Incorporated, Division of Sperry Rand 


Industries, Inc 
Corporation 
Vitro Corporation of America 
WaiMet Alloys Company 
Waterbury Farrel Foundry & Machine Company 
White Laboratory, H. P 
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Don’t throw away 
those epoxy-coated 
rejects 
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\ Here’s a new paint stripper 
that will save them 


Do you scrap pertect metal! parts that have been imperfectly coated with 


epoxies, vinyls, polyesters and other hard-to-strip paints or lacquers? 





In the last few months, users of Oakite Stripper S-A have eliminated 


many such losses. Here’s what some of them say about it: 


CALIFORNIA: An aircraft manufacturer tested many strippers on an 
epoxy designed to resist attack by hydraulic fluid. Finally found that 
Oakite Stripper S-A is ‘‘the only one that safely strips this paint from 
anodized aluminum.” 

NEW YORK: A camera maker coats flash bulb reflectors with black 
vinyl paint outside and aluminum paint inside. ‘Stripper S-A is the 
fastest ever used on our rejects.”’ 





OHIO: A maker of toy pistols had trouble stripping alternate coats 
of lacquer and metallized aluminum. Now “Stripper S-A does it amaz- 
ingly fast and remetallizing is completely satisfactory.” 
CALIFORNIA: A producer of metal furniture uses Stripper S-A to 
remove clear epoxy from plated parts. Chemist says ‘This is the best 
stripper on the market.” 

ALABAMA: A hardware maker had trouble stripping lacquer from 
brass door knobs. Oakite Stripper S-A now does the work in “‘less 
than 4 the time taken by any other stripper.”’ 

NEW YORK: A manufacturer of business machines tested several strip- 
pers on various finishes on steel and aluminum. Verdict in favor of 
Stripper S-A was: “‘It's doing a wonderful job.” 

CONNECTICUT: A maker of brass lipstick shells has found that ‘‘Strip- 
per S-A quickly strips epoxy lacquers from rejects and heavily coated 
work spindles.” 

CALIFORNIA: A missile maker reports that ‘‘Stripper S-A is doing a 
fine job stripping vinyl from stainless steel and titanium.” 


Write Oakite Products, Inc., 
FREE ) ‘ York 6, N. ¥ 


14F Rector St., New 
complete information on Oakite Stripper S-A. 


In our SOth year. 


f U. S. and Canada 
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HIGH-ALTITUDE RESEARCH "GOIN G 


Today we say ip T 
watch on the sun's sudden ter 
prohles from 50,000 to 
As it does these jobs for the I1GY a 
building knowledge for the challenges ahead 


station... radiation research from 4( 
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Bobsleds are bassinets 


. . . compared to supersonic test sleds like 
these. In firings that duplicate the mur 
derous accelerations and decelerations of 
space missiles, 4#@a#a@ checks out complex 
systems of incredible precision and deli 
cacy: airborne digital computers . in 
ertial navigation equipment and other 


top secret apparatus 


Such systems. designed, tested and pri 


duced by A4a@afa have won ARMA 
enviable reputation for leadership in 
vanced electronic and electro-mechani: 
equipment of utmost reliability. agasa 
Garden City, New York A Divisi 
American Bosch Arma Corporatio1 


AMERICAN BOSCH ARNTA CORPORATION 





